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The  regular  monthly  meeting  of  the  Western  Railway  Club  was 
called  to  order  at  2  p.  m.,  Tuesday,  September  19,  1899,  in  the 
Auditorium  Hotel,  Chicago.     President  H.  G.  Hetzler  in  the  chair. 

Following  are  the  names  of  those  who  registered: 


Amory,  E.  P. 

Modioli  R 

xxasKeii,  -D. 

X  eCK,  Jr.  Xl. 

Anderson,  Geo. 

rxdiwcii,  X  .  1 . 

xvennoias,  w.  v^. 

jjiscnon,  vj.  A. 

Henderson,  G.  R. 

xvoDerts,  A. 

JDiydil,    XX.  O. 

Hpnrv   r  S 

Rocrprd    M  T 

XVWc^C^l  O,     XVX  .     X  • 

Brya.nt,  Geo. 

Mot^lf^r    T-T  CI 
jnci<6ier,  n,  v_r. 

Sanborn,  T.  G. 

JDrydiii,   vv.  jz,. 

PTill  Tnn 

OdlgCllL,   XT  •    VV  . 

jDryani,  vv ,  ri. 

Will     T  WI 
xxlll,  J  .    VV  . 

Sawyer,  E,  C. 

xjiisnneii,  xv.  vv . 

Jacobs,  R.  E. 

ocaies,  xv.  tr. 

Butler,  W.  W. 

Jennings,  D.  J. 

Schroyer.  C.  A. 

Cooke,  Allen. 

Johann,  Jacob. 

Scott,  G.  W. 

Cormack,  Wm. 

Keeler,  Sanford. 

Shea,  R.  T. 

Crane,  C.  A. 

Kirby,  T.  B. 

Showers,  G.  W. 

Gushing,  G.  W. 

Lester,  F.  A. 

Smart,  R.  A. 

Deems,  J.  F. 

Manchester,  A.  E. 

Slater,  F. 

Delano,  F.  A. 

Mason,  G.  G. 

Smith,  F.  H. 

Elliott,  W.  H. 

McRae,  J.  A. 

Smith,  R.  D. 

Forsyth,  A. 

Medway,  John. 

Taylor,  J.  W. 

Forsyth,  Wm. 

Mileham,  C.  M. 

Tratman,  E.  E.  R 

Furry,  F.  W. 

Mills,  G.  F. 

Whitridge,  J.  C. 

Garrett,  M.  A, 

Molleson,  G.  E. 

Whyte,  F.  M. 

Giroux,  Gustave. 

Neeley,  B.  T.  ♦ 

Wickhorst,  M.  H. 

Goehrs,  W.  H. 

Pattee,  J.  O. 

Woods,  J.  L. 

The  President  :  The  first  business  of  the  meeting  is  the  ap- 
proval of  the  minutes, of  the  May  meeting,  which  were  published  in  the 
Proceedings,  and  if  there  are  no  objections  they  will  stand  approved 
as  printed.     The  minutes  are  approved. 

The  Secretary  will  please  read  the  list  of  new  members  which 
have  been  approved  by  the  Executive  Board. 

The  Secretary  then  read  the  following  names: 

J.  C.  Batchelder,  Supt.  B.  &  O.  R.  R.,  Garrett,  Ind. 

R.  W.  Bayley,  Western  Representative,  Westinghouse  Air  Brake  Co.,  774 
Rookery  Building,  Chicago,  111. 

I.  H.  Brown,  Westinghouse  Air  Brake  Co.,  Pittsburg,  Pa.' 

W.  B.  Galivan,  190  South  ave.,  Chillicothe,  Ohio.' 

G.  R.  Henderson,  Asst.  Supt.,  M.,  V.  C.  &  N.-W.  Ry.,  Chicago,  111. 

A.  C.  Hone,  Supt.,  M.,  P.  E.  &  T.  II.  Ry.  Co.,  Evansville,  Ind. 

F.  L.  Johnson,  Chicago,  Burlington  &  Quincy  R.  R.,  Chicago,  111. 

C.  M.  Marshall,  212  22nd  street,  Mattoon,  111. 

A.  R.  McAlpine,  Burton  Stock  Car  Co.,  Chicago,  111. 
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W.  F.  Milligan,  920  Sixth  street,  Sioux  City,  Iowa. 

T.  S.  Reilly,  1305  Manhattan  Building, -Chicago,  111. 

Irwin  Stetler,  1346  Park  avenue,  Chicago,  111. 

Jos.  W.  Taylor,  667  Rookery  Building,  Chicago,  111. 

Otis  Weeks,  Roadmaster,  Northern  Pacific  Ry.,  Junction  City,  Kan. 

The  President:  The  next  business  is  the  report  of  the  Auditing 
Committee  as  reported  to  the  Executive  Board,  which  the  Secretary 
will  please  read. 

The  Secretary  then  read  the  following  report: 

Chicago,  August  1,  1899. 
To  the  President,  Western  Railtuay  Club,  Chicago,  III. 

Dear  Sir  :  The  undersigned,  your  committee  appointed  to  audit  the  accounts 
of  the  Secretary  and  Treasurer  of  the  Western  Railway  Club  for  the  past  year,  do 
hereby  report  that  it  has  gone  over  the  accounts  from  May  17,  1898,  to  July  13, 
1899,  and  find  them  to  be  correct.  Respectfully  submitted, 

F.  W.  Sargent, 
R.  D.  Smith, 

Committee. 

The  President:  The  Secretary  will  please  announce  the  progress 
of  the  Committee  on  Specifications. 

The  Secretary:  This  report  has  been  promised  for  some  time; 
it  was  ready  to  present  verbally  at  the  May  meeting,  but  it  was 
thought  desirable  by  the  directors  to  present  it  in  the  form  of  a 
written  report,  so  that  it  could  go  out  as  an  advance  paper,  and  so, 
perhaps,  receive  more  attention  at  the  club  meeting.  This  report 
will  be  the  paper  for  the  October  meeting. 

The  President:  At  the  Executive  Board  this  morning  the  ques- 
tion of  holding  a  banquet  was  brought  up  and  discussed,  and  I  will 
ask  the  Secretary  to  report  the  decision  of  the  Executive  Board. 

The  Secretary:  The  board  took  the  position  that  it  was  not  de- 
sirable to  have  a  banquet  this  year.  The  banquet  was  omitted  last 
year,  and,  the  directors  thought,  with  good  results.  They  take  this 
position:  there  are  about  nine  hundred  members,  and  about  two  hun- 
dred of  these  attend  the  banquet.  The  expense  on  the  part  of  the 
Club  is  about  $150  to  $200,  and  six  hundred  members  at  least  would 
get  no  benefit  from  this  expenditure.  They  think  it  is  best  to  con- 
tinue the  binding  of  the  Proceedings  as  was  done  last  year  and  until 
the  end  of  the  year,  when  they  can  feel  secure  that  there  will  be 
sufficient  funds  to  insure  this.  It  is  thought  best  not  to  consider  a 
banquet.    They  also  would  like  to  continue  to  furnish  the  proceed- 
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ings  of  the  other  clubs  to  those  of  our  members  who  are  entitled  to 
them  and  require  them,  and  this  will  be  a  considerable  expense  this 
year.  These  are  the  two  principal  reasons  why  they  want  to  cut  olf 
all  other  expenses,  and  they  recommend  that  this  action  be  endorsed 
by  the  Club. 

The  President  :  I  do  not  think  Mr.  Whyte  brought  out  clearly 
the  intention  of  the  Executive  Board.  It  was  the  intention  to  convey 
to  the  Club  the  expression  of  the  Executive  Board  that  it  was  advisa- 
ble not  to  hold  the  banquet,  but  if.  the  Club,  as  a  body,  prefer  to  have 
a  banquet,  it  can  do  so.  It  is  in  order  now  to  bring  this  question  up. 
A  motion  is  in  order. 

Mr.  p.  H.  Peck  :  I  think,  Mr.  President,  that  we  should  not 
consider  a  banquet  this  year.  I  agree  with  the  Executive  Committee 
that  the  bound  Proceedings  are  of  more  value  to  every  member  of  the 
Club  than  the  banquet  is  to  a  few.  I  make  the  motion  that  we  dis- 
pense with  the  banquet  this  year. 

The  foregoing  motion  was  seconded  and  carried. 

The  President  :  I  think  it  would  be  well  to  bring  out  at  this 
point,  the  fact  that  there  are  quite  a  number  of  our  members  who  have 
not  paid  their  dues,  and  I  will  say  for  the  benefit  of  all,  that  those 
who  have  paid  their  dues  for  the  present  year  will  receive  the  Pro- 
ceedings of  the  Western  Railway  Club,  and  those  who  are  owing  for 
this  year,  and  last  year,  will  not -receive  the  Proceedings,  and  those 
who  are  back  on  their  dues  for  three  years  will  be  dropped  from  the 
membership  roll,  they  not  being  members  until  the  back  dues  are 
paid  up. 

I  would  like  to  state  further,  that  when  the  bills  for  the  present 
year's  dues  were  sent  out  to  the  different  members,  it  was  explained 
then  that  those  who  had  paid  the  dues  for  the  present  year,  would  be 
entitled  to  the  Proceedings  of  the  New  England,  Central,  Northwest- 
ern and  possibly  the  New  York  clubs,  if  they  have  communicated  the 
desire  for  them  to  the  Secretary,  as  long  as  it  is  possible  for  the  Club 
to  do  so.  Mr.  Whyte  will  explain  why  this  condition  has  been  made 
necessary. 

The  Secre'J'arv  :  At  the  meeting  of  the  Railway  Clubs'  Secre- 
taries, last  June,  their  report  showed  that  the  following  action  was 
taken  : 

'^'I'he  New  England  R.   R.  Club,  through  its  Secretary,  E.  L. 
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Janes,  gave  notice  that  in  future  that  club  will  not  exchange  proceed- 
ings with  other  clubs  except  on  a  cash  basis." 

Most  of  the  other  clubs  have  taken  the  position  that  those  of  their 
members  who  want  the  proceedings  of  other  clubs  shall  be  charged 
extra  for  the  proceedings,  and  generally  on  the  basis  of  ^1.00  for 
the  proceedings  of  each  club  desired.  The  Western  Railway  Club 
has  not  found  it  necessary  yet  to  require  this  extra  amount  and,  as  a 
result,  the  members  of  this  Club  who  are  members  also  of  other 
clubs  charging  the  extra  fee,  are  getting  the  proceedings  of  the 
other  clubs  through  this  Club,  and  this  throws  a  very  heavy  expense 
on  our  Club.  It  is  this  heavy  expense  which  will  fall  on  the  Western 
Railway  Club,  and  the  amount  of  which  the  directors  cannot  foresee, 
which  made  necessary  the  warning  given  in  the  notice  mailed  to  each 
member,  to  the  effect  that  the  proceedings  of  other  clubs  might  or 
might  not  be  furnished  for  the  whole  year. 

The  President  :  The  next  business  is  new  business.  If  there  is 
no  new  business  to  come  up,  I  will  take  this  opportunity  to  announce, 
as  most  of  you  are  already  aware,  that  Mr.  Whyte,  our  present  Secre- 
tary, has  accepted  a  position  on  the  New  York  Central,  making  it 
impossible  for  him  to  continue  to  act  as  our  Secretary,  and  at  a  meet- 
ing of  the  Executive  Board,  held  September  12,  Mr.  J.  W.  Taylor 
was  unanimously  elected  Secretary  to  succeed  Mr.  Whyte. 

Mr.  F.  W.  Sargent  :  In  view  of  the  fact  that  under  the  Secreta- 
ryship of  Mr.  F.  M.  Whyte  the  Western  Railway  Club  has  prospered, 
the  attendance  has  increased,  the  finances  have  been  brought  to  a  fine 
state  of  efficiency,  it  seems  proper  that  we  should  extend  to  Mr. 
Whyte  the  regrets  of  the  Club  at  his  having  to  give  up  the  Secretary- 
ship and  that  we  should  vote  him  a  resolution  of  thanks  for  the  very 
efficient  service  he  has  rendered  during  his  term  of  office.  I  move 
that  the  thanks  of  the  Club  be  extended  to  Mr.  F.  M.  Whyte.  (Sec- 
onded. ) 

The  President  :  You  have  heard  the  motion  made  by  Mr.  Sar- 
gent and  seconded  ;  all  those  who  are  in  favor  of  this  motion,  please 
manifest  it  by  saying,  aye. 

The  motion  was  put  to  vote  and  unanimously  carried. 

Mr.  Whyte:    Gentlemen,  I  thank  you. 

The  President  :  I  feel  that  each  member  is  justly  proud  of  the 
Western  Railway  Club,  and  the  rank  it  has  taken  among  other  simi- 
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lar  clubs,  and  desires  that  it  will  continue  to  progress  as  it  has  done 
during  the  previous  years. 

Our  success  does  not  depend  wholly  upon  the  work  of  the  officers 
of  the  Club  but,  to  a  great  extent,  upon  each  member,  and  I  wish  to 
take  this  opportunity  to  invite  every  member  to  take  an  active  part 
in  our  meetings,  also  to  ask  all  members  who  may  have  subjects  or 
papers  which  will  be  of  interest  to  the  Club,  to  communicate  with  the 
Secretary. 

I  believe  the  ne^tt  business  is  the  paper  of  today — a  very  interest- 
ing and  valuable  paper  written  by  Mr.  J.  Snowden  Bell. 
The  Secretary  then  read  the  following  paper  : 
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Locomotive  Front  Ends 


By  J.  Snowden  Bell 

The  importance  of  correct  design  and  proportions  of  the  front  end  of  a  loco- 
motive boiler,  in  promoting  the  effective  and  economical  performance  of  the  engine, 
while  not  entirely  overlooked  by  the  earlier  constructors,  has  not,  until  a  compar- 
atively recent  date,  been  given  the  recognition  which  it  demands,  nor  induced  the 
experimental  research  by  which  the  principles  involved  may  be  so  applied  in 
practice  as  to  insure  the  attainment  of  the  best  results  under  the  conditions  of 
service  presented  in  standard  American  locomotives.  The  term  "  front  end  "  is 
ordinarily  understood  to  comprehend  the  smoke  box  and  stack,  and  their  accessories 
and  contained  members,  the  essentials  of  which  latter  are  the  steam  and  exhaust 
pipes,  a  draught  appliance,  and  some  means  for  preventing,  or  attempting  to  pre- 
vent, the  discharge  of  sparks  or  ignited  fuel  from  the  stack.  A  detailed  consider- 
ation of  these  different  members  would  be  much  beyond  the  permissible  compass 
of  the  present  paper,  which  will  be  limited  to  a  review  of  the  more  important 
features  of  the  front  end,  as  a  whole,  and  an  indication  of  the  general  lines  of 
present  practice. 

The  front  ends  of  the  early  locomotives  built  in  the  United  States,  were  sub- 
stantially similar  to  those  of  the  English  engines  which  preceded  them.  The 
smoke  box  was  of  D  shape  in  cross  section,  and  had  a 
straight  open  stack.  The  steam  and  exhaust  pipes  were 
carried  to  and  from  the  cylinders,  inside  the  smoke  box,  as 
in  present  practice,  and  the  exhaust  nozzles  were  usually 
double  and  high.  The  cylinders  were  attached  to  the  bottom 
of  the  smoke  box,  if  a  crank  axle  was  used,  or  to  the  sides, 
in  outside  connected  engines.  No  special  draft  appliance 
or  spark  arrester  was  used.  Fig.  1,  which  is  reproduced 
from  Plate  2  of  "Pambour's  Practical  Treatise  on  Locomo- 
tive Engines,"  American  Edition,  1836,  illustrates  all  the 
essential  features  of  the  earliest  type  of  front  ends.  Appar- 
ently as  a  matter  of  mere  mechanical  convenience,  and 
without  any  rule  or  basis  as  to  its  volume  or  capacity,  the 
smoke  box  was  made  about  the  same  length  as  the  cylinders, 
and  this  continued  to  be  the  universal  practice  until  the 
advent  of  the  lengthened  or  extended  smoke  box,  or  so- 
called  "extension  front,  "  in  1859. 
The  contracted  exhaust  nozzle,  as  a  means  for  effecting  the  forced  draft 
'hich  is  essential  in  a  locomotive  boiler,  was  doubtless  recognized  at  the  outset, 


Fig.  1. 
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as  it  has  been  ever  since,  as  a  necessary  evil — one  that  could  not  be  avoided,  but 
might,  as  subsequent  practice  has  shown,  in  some  degree,  be  lessened,  and  while 
its  greater  objection,  the  resultant  back  pressure  on  the  pistons,  could  neither  be 
removed  nor  reduced  to  any  material  extent,  the  lesser  one,  that  of  throwing 
ignited  and  partially  burned  fuel  from  the  stack,  very  soon  became  the  subject  of 
efforts  at  prevention.  Any  and  every  spark  arrester  is  necessarily  an  attempt  to 
compromise  two  directly  conflicting  conditions — one  being  perfect  freedom  of  draft, 
and  discharge  of  smoke  and  gases,  and  the  other  the  prevention  of  the  escape  of 
solid  matter  in  a  state  of  ignition  from  the  stack.  It  naturally  results,  from  the 
impossibility  of  reconciling  these  conditions,  and  the  imperfect  compliance  with 
each  of  them  which  it  is  possible  to  make,  that  none  of  the  long  array  of  spark 
arrester  designs  which  have  been  proposed,  or  even  of  the  comparatively  small 
proportion  of  them  which  has  been  put  into  practice,  has  been  entirely  successful 
or  satisfactory,  and  practically  only  two  types — the  diamond  stack,  and  the  open 
stack  with  spark  arresting  appliances  in  the  smoke  box — have  survived  the  test  of 
actual  service,  and  are  now  in  use  to  any  substantial  extent,  on  the  railroads  of  the 
United  States. 

Spark  arrester  history,  in  addition  to  being  extremely  lengthy,  is  mainly  the 
recital  of  a  succession  of  failures,  and  it  would  not  here  be  either  interesting  or 
profitable  to  do  more  than  note  its  initial  steps  and  its  present  status.  The  first 
spark  arrester  was  doubtless  a  cap  of  wire  netting  connected  to  a  widened  top 
section  of  an  otherwise  entirely  open  stack,  such  as  is  shown  in  familiar  illustra- 
tions of  the  early  Baldwin  and  Norris  engines.  The  next  step  was  the  addition  of 
a  cone  or  deflector  below  the  netting,  thus  giving  the  elements  of  the  present  dia- 
mond stack.  The  earliest  authentic  record  of  a  spark  arrester  of  any  kind  is 
believed  to  be  the  U.  S.  patent  of  J.  P.  Espy,  June  29,  1833,  a  copy  of  which  is 
published  in  the  Journal  of  the  Franklin  Institute,  Vol.  XII,  New  Series,  1833,  page 
418,  together  with  certificates  of  the  satisfactory  performance  of  the  appliance  on 
"Mr.  Baldwin's  locomotive  engine"  on  the  Philadelphia  &  Germantown  railroad, 
and  on  a  steamboat.  Espy's  device,  which  he  termed  "  a  draft  generating  chim- 
ney cap,"  consisted  of  a  horizontal  conical  cap,  with  a  lower  neck  fitting  around 
and  turning  on  the  upper  end  of  the  stack,  and  having  a  vane  on  its  top,  "  to  turn 
the  angle  of  the  cap  always  to  the  wind.''  The  open  end  of  the  cap  was  about 
"  thirteen  or  fourteen  times  the  area  of  the  top  of  the  chimney,''  and  was  covered 
with  "wire  gauze  so  fine  that  a  pin's  head  can  hardly  be  thrust  through  the 
meshes."  Notwithstanding  the  remarkable  results  alleged  to  have  been  produced, 
among  which  was  an  absolute  hicrcase  of  draft  and  an  economy  of  one-third  in 
fuel,  no  record  appears  of  the  continued  use  of  this  device. 

It  is  of  interest  to  note,  in  this  connection,  that  the  volume  of  the  Franklin 
Institute  Journal  above  referred  to,  contains  the  earliest  instance  which  has  been 
found,  of  a  spark  arresting  appliance  in  the  smoke  box,  being  a  communication, 
on  pages  74-77,  from  J.  Mcllvaine,  describing  and  illustrating  his  "Arrangement 
for  stopping  sparks  from  the  flues  of  locomotive  engines  in  which  wood  is  used  as 
fuel."  This  appliance  was  a  sheet  of  wire  netting,  extending  in  an  inclined  posi- 
tion entirely  across  the  smoke  box,  from  the  top  of  the  flue  head  to  the  bottom  of 
the  smoke  box  front,  the  exhaust  pipe  passing  through  it.    This  is  the  pioneer  in 
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the  line  of  perforated  deflectors  set  in  front  of  the  tubes,  and  its  principle  is 
embodied,  to  a  large  extent,  in  present  practice. 

The  report  of  the  committee  on  "Locomotive  Boilers"  of  the  American  Master 
Mechanics'  Association,  published  in  their  Proceedings  for  1884,  pages  27-44, 
shows,  in  Plate  No.  28  A,  a  spark  arrester  containing  a  conical  deflector,  exterior 
netting,  and  a  casing  for  sparks  surrounding  the  stack,  the  construction  being  gen- 
erally the  same  as  that  which  is  known  as  the  "  bonnet  "  or  "  balloon  "  stack,  and 
which  was  for  many  years  used  almost  universally  on  wood  burning  locomotives, 
and  also  to  a  large  extent  with  bituminous  coal.  This  spark  arrester  is  stated  to 
have  been  designed,  built,  and  used  in  June,  1833,  by  Isaac  Dripps^  on  the  Camden 
&  Amboy  railroad.  Whether  this  statement  is  entirely  accurate  or  not,  there  is 
little  doubt  that  the  conical  deflector  was  devised  at  an  early  day,  and  but  little,  if 
any,  later  than  the  time  stated. 

Appliances  for  regulating  or  approximately  equalizing  the  draft  through  the 
upper  and  lower  rows  of  tubes  were  the  next  addition  which  was  made  to  the 


Fig.  2. 

smoke  box,  and  it  is  a  somewhat  remarkable  fact  that  only  two  of  them,  and  these 
the  earliest  that  were  developed,  have  continued  to  be  used  sufficiently  to  be  worthy 
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of  mention,  and  are  to-day  elements  of  general  and  approved  practice.  These  are 
the  "petticoat  "  or  lift  pipe,  and  the  deflecting  plate  in  front  of  the  flue  sheet. 
There  does  not  appear  to  be  any  authentic  record  of  the  origin  of  the  petticoat 
pipe,  but  it  was  undoubtedly  introduced  at  a  very  early  date,  and  probably  by  some 
New  England  locomotive  builder.  Mr.  L.  B.  Paxson,  of  the  Philadelphia  &  Read- 
ing railway,  states  that  those  which  he  found  in  his  early  experience  on  that  road 
were  made  in  separate  sections,  one  above  the  other,  and  this  feature  has  been 
adopted  in  the  present  standard  construction.  According  to  the  report  in  the  1884 
Master  Mechanics'  Association  Proceedings  before  referred  to  (see  Plate  No. 
28  E),  the  deflecting  plate  was  designed  by  Isaac  Dripps,  in  1849,  and  an  illustra- 
tion is  given  showing  an  inclined  perforated  deflecting  plate,  practically  the  same 
as  some  of  comparatively  recent  date.  It  was  not,  however,  adopted  outside  the 
Camden  &  Amboy  railroad,  or  practically  known  of  by  railroad  men,  until  some 
time  in  the  sixties,  after  which,  however,  some  form  of  deflecting  plate  became  an 
essential  feature  of  spark  arresters  which  were  located  in  the  smoke  box.  The 
standard  and  almost  universal  practice  in  front  ends  in  1859,  and,  in  the  large  ma- 
jority of  instances,  for  twenty  years  or  more  thereafter,  comprised  a  bonnet  stack 
of  large  diameter,  a  petticoat  or  lift  pipe,  and  low  exhaust  nozzles,  these  elements 
being  previously  noted.  Fig.  2  shows  the  form  of  bonnet  stack  made  by  William 
Mason,  of  Taunton,  Mass.,  which  was  among  the  largest,  being  sixty-six  inches  in 
diameter  at  its  top.  This  design  of  front  end,  modified  by  the  substitution  of  a 
"diamond  "  stack,  which  will  be  referred  to  more  fully  hereafter,  for  the  bonnet 
stack,  remains  as  one  of  the  two  ruling  and  distinctive  types  of  present  practice. 
The  other,  the  extended  smoke  box,  will  now  be  considered. 

Prior  to  the  year  1859,  it  had  been  the  universal  practice  to  make  the  length 
of  the  smoke  box  about  the  same  as  that  of  the  cylinders,  this  being  done  mainly, 
if  not  entirely,  for  structural  reasons,  although  it  had  also  been,  before  that  time, 
maintained  by  writers  of  admittedly  high  standing  as  authorities,  that  a  reduction 
of  smoke  box  volume  was  not  only  correct  in  principle  but  also  advantageous  in 
practice.  A  radical  innovation  was  made  in  1859,  by  adding  to  the  smoke  box  a 
forward  extension  or  "extension  front,"  the  length  of  which  was  first  proposed 
as  about  eighteen  inches,  but  which  was  afterwards  made  very  much  greater,  the 
average  length  being,  until  comparatively  recently,  thirty-six  inches,  and  in  some 
cases  forty-four  inches  or  more.  The  volume  of  the  smoke  box  was  thus  increased 
considerably  over  100  per  cent.  The  invention  of  the  extended  smoke  box  was 
claimed  by  John  Thompson,  of  East  Boston,  Mass,  who  was,  at  the  time,  master 
mechanic  of  the  Eastern  railroad,  and  it  was  patented  by  him  in  the  United  States, 
May  29,  1860,  No.  28,520.  Mr.  Thompson's  theory  of  the  operation  of  the  ex- 
tended smoke  stack  is  stated  by  him  in  the  specification  of  his  patent  as  follows  : 

"The  nature  of  my  invention  consists  in  extending  the  smoke  arch  or  smoke 
box,  in  manner  hereinafter  described,  so  far  beyond  the  chimney  and  the  blast 
pipe  that  the  sparks  and  cinders  ejected  from  the  stack  of  pipes  connecting  the 
smoke  arch  with  the  furnace  may  be  thrown  so  far  forward  beyond  the  draft  or 
current  of  smoke  passing  from  the  stack  [the  tubes]  to  the  chimney,  as  to  fall 
down  and  settle  or  be  retained  within  the  smoke  box.  ...  I  have  found  that 
by  extending  the  smoke  box  some  considerable  distance,  that  is,  about  eighteen 
inches  or  more,  in  manner  as  described  and  represented,  beyond  the  course  of  the 
draft,  most,  if  not  all  of  the  sparks  and  cinders,  will  pass  beyond  the  current  of 
smoke  and  be  deposited  in  the  smoke  box." 
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He  also  says  that  his  invention  "  has  been  thoroughly  tested  on  seven  locomo- 
tives, and  found  to  be  of  great  practical  utility  and  advantage,"  and  makes  the 
following  claim  : 

'  The  improved  smoke  box  as  so  extended  beyond  the  smoke  current  leading 
from  the  pipe  stack  to  the  chimney,  that  the  sparks  or  cinders  discharged  through 
the  pipe  stack  may  pass  out  of  and  beyond  the  current  of  smoke,  so  as  to  be 
deposited  in  the  box  by  the  action  of  gravity,  and  not  be  carried  up  the  chimney," 

As  will  be  seen  from  Fig.  3,  which  is  reproduced  from  the  drawing  of  the 
Thompson  patent,  the  theory  of  the  patentee  that  the  sparks  and  cinders  would  be 
deposited  and  retained  in  the  smoke  box  extension,  was  relied  upon  to  constitute  it 


Fig.  3. 


a  spark  arrester,  and  no  netting  or  other  spark  arresting  appliance  was  proposed. 
It  is  hardly  necessary  to  say  that  this  theory  was  speedily  shown  to  be  entirely  un- 
founded, and  additional  devices  for  arresting  sparks  were  found  to  be  indispensable. 
Commencing  with  a  horizontal  sheet  of  netting,  extending  from  the  flue  head  to 
the  smoke  box  front,  above  the  top  rows  of  tubes,  which  was  the  first  expedient 
adopted,  or  one  of  the  earliest,  various  designs  of  netting  and  deflecting  plates 
were,  in  the  course  of  time,  designed  and  applied  by  those  who  continued  to  use 
the  extended  smoke  box.  It  is  obvious  that,  in  and  of  itself,  this  appliance  can 
possess  no  merit  as  a  spark  arrester,  and  its  capabilities  as  a  spark  receptacle  or 
retainer  are  so  limited  that  they  are  no  longer  urged  as  an  argument  in  its  favor, 
it  being  now  generally  recognized  that  practically  all  the  solid  matter  that  passes 
through  the  tubes  is  thrown  out  of  the  stack,  and  that  if  this  can  be  done  without 
liability  to  start  fires  on  or  adjacent  to  the  right  of  way,  it  is  desirable  that  the 
smoke  box  should  be  cleared  by  the  exhaust. 

In  "Locomotives  and  Locomotive  Building,"  published  by  the  Rogers  Loco- 
motive &  Machine  Works,  of  Paterson,  N.  J.,  in  1886,  an  illustration  and  de- 
scription is  given  on  pages  40  and  41,  of  an  extended  smoke  box  and  deflecting 
plate,  used  with  a  "bonnet  "  stack.    The  description  states  that  "As  early  as  1859 


12 


Proceedings  Western  Railway  Club 


' '  some  engines  were  built  at  the  Rogers  Works  for  the  New  Jersey  Railroad  & 
Transportation  Company,  with  a  form  of  extended  smoke  box,  shown  in  Figs. 
93  and  94.    A  deflecting  Plate  A  was  used  in  front  of  the  top  rows  of  tubes." 


Vic.  4.  Fk;.  5. 


The  illustrations  referred  to  are  reproduced  as  Figs.  4  and  5.  While  the  broad  and 
impracticable  idea  of  a  smoke  box  extension,  without  any  spark  arresting  applian- 
ces, may  have  been  original  with  Thompson,  it  would  thus  appear  that  its  first 
embodiment  in  such  form  as  to  be  adaptable  to  practical  service  with  any  degree  of 
success,  was  made  by  the  Rogers  Locomotive  Works. 

An  approximately  complete  and  correct  statement  of  the  development  of  spark 
arresters  in  the  United  States,  with  illustrations  of  many  patented  designs,  will  be 
found  in  the  report  of  the  committee  on  ' '  Spark  Arresters"  of  the  American  Master 
Mechanics'  Association,  which  is  published  in  their  Proceedings  for  1883,  pp. 
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89-197.  This  report  will  repay  perusal  by  those  sufficiently  interested,  but  is  of 
little  practical  value  otherwise  than  in  indicating  a  category  of  vagaries  which  it  is 
extremely  desirable  to  avoid. 

Disregarding  the  numerous  special  designs  of  spark  arresters,  which  had  been 
previously,  and  were  thereafter  produced,  the  large  majority  of  which  was  of  the 
"freak"  order,  and  made  no  record  of  substantial  interest  or  value  in  practical 
service,  the  ruling  practice  in  locomotive  front  ends  in  1860  was  a  short  smoke  box, 
or  one  about  the  length  of  the  cylinders,  a  "bonnet  "  stack  for  wood  and  bitumi- 
nous coal  burning  engines,  and  a  straight  open  stack  (sometimes  provided  with  a 
grating  on  its  top  to  arrest  sparks)  for  anthracite  coal,  low  exhaust  nozzles  (usually 
double),  and  a  petticoat  pipe.  Very  few  applications  of  the  extended  smoke  box 
were  made  prior  to  1880,  when  it  was  adopted  by  the  Pennsylvania  railroad,  after 
which  it  rapidly  gained  in  favor,  and,  until  a  few  years  past,  was  practically 
standard  on  the  railroads  of  the  United  States.  The  transition  from  the  practice 
of  1860,  as  above  outlined,  to  that  of  the  most  recent  constructions,  and  the  lead- 
ing features  as  to  which  a  general  agreement  appears  in  present  practice,  may  be 
considered  with  advantage  in  connection  with  the  action  taken,  and  views  pre- 
sented,^from  time  to  time,  by  committees  of  the  American  Master  Mechanics'  Asso- 
ciation, a  synopsis  of  which  will  be  both  interesting  and  profitable,  and  will  not, 
it  is  hoped,  be  found  to  be  tedious  or  unduly  lengthy. 

At  the  second  annual  convention  of  the  association  in  1869,  a  report  was 
made  by  the  committee  on  "  Smoke  Stacks,  Ash  Pans,  and  the  general  subject  of 
Draft."  The  conclusions  of  the  committee  are  of  interest,  as  indicating  the  sense 
of  the  association,  at  that  date,  as  to  front  ends,  and  are  stated  by  them  as  fol- 
lows (Report  1869,  pp.  34,  35)  : 

"  The  best  form  of  stack  for  wood  burning  engines  is  the  'bonnet'  stack, 
having  a  diameter  at  the  top  of  from  five  to  five'and  one-half  feet,  as  generally 
used  on  wood  burners.  This  form  of  stack  gives  a  better  draft  (other  things  being 
equal)  than  any  known  to  your  committee.  There  are  other  stacks  that  more 
effectually  prevent  the  emission  of  live  sparks.  but  it  is  accomplished  at  the  expense 
of  the  draft.  A  large  diameter  at  the  height  of  the  cone,  and  a  large  area  of  wire 
netting  is  necessary  to  insure  good  draft,  and  prevent  sparks  being  ejected  in  ob- 
jectionable quantities. 

"  The  inside  pipe  of  the  stack  should  be  as  high  as  practicable — from  four  to 
four  and  one-half  diameters,  and  the  bottom  where  it  joins  the  smoke  box  should 
be  bell-mouthed  for  five  or  six  inches  up.  For  the  next  eighteen  inches  the  pipe 
should  be  straight,  and,  as  a  rule,  about  one  inch  smaller  than  the  diameter  of  the 
cylinders  ;  from  that  to  the  top  the  pipe  should  enlaige  at  the  rate  of  one  inch  to 
the  foot ;  the  inside  of  the  pipe  to  be  as  smooth  as  possible.  This  form  of  pipe 
will,  in  the  opinion  of  your  committee,  offer  the  least  resistance  to  the  ascending 
column  of  steam  and  the  products  of  combustion,  and  produce  a  better  draft  than 
any  other. 

The  petticoat  pipe,  generally  used  in  the  smoke  box,  should  be  about  two- 
thirds  the  diameter  of  the  inside  pipe  of  the  stack,  with  a  flange  at  the  bottom. 
The  top  should  be  three  inches  below  the  top  of  the  smoke  box,  and  the  bottom  of 
the  same  height  as  the  top  of  the  exhaust  nozzles.  We  consider  it  immaterial 
whether  the  pipe  be  in  sections  or  in  one  piece. 
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"  The  smoke  box  should  be  of  a  capacity  equal  to  the  diameter  of  the  boiler, 
and  a  length  from  flue  sheet  to  front  equal  to  about  one  and  one-fourth  times  the 
length  of  the  stroke. 

"We  recommend  the  double  exhaust  nozzle  in  preference  to  the  single,  as 
giving  the  best  results,  all  things  considered.  The  advantages  of  a  single  nozzle 
do  not  sufficiently  compensate  for  the  back  pressure  produced  in  the  opposite 
cylinder  at  the  moment  of,  or  during  the  continuance  of  the  exhaust.  The  top  of 
the  nozzle  should  be  as  high  as  the  third  or  fourth  row  of  tubes  from  the  bottom. 
Their  shape  on  the  inside  should  be  straight  for  ^  of  an  inch  from  the  top,  and 
when  within  2j4.  inches  of  the  top  widen  out  to  the  full  size  of  the  exhaust  pipe. 
The  nozzles  should  be  as  close  together  as  possible,  and  so  directed  that  the  exhaust 
steam  will  strike  the  center  of  the  cone  at  top  of  the  stack.  Variable  exhaust 
nozzles  have  invariably  given  trouble  on  account  of  "gumming  up,"  and  soon 
become  worthless  as  variable  exhausts. 

"  Smoke  stacks  for  engines  burning  soft  coal  require  a  different  construction 
at  the  top  from  those  burning  wood.  So  great  an  area  around  the  cone,  and  of 
wire  netting,  is  not  required.  A  stack  that  will  clean  itself  well,  that  is,  permit  no 
lodgment  of  sparks  or  cinders  in  it,  or  in  the  smoke  box,  and  at  the  same  time 
throw  no  fire  or  large  cinders,  and  having  a  good  draft,  will  answer  well  for  burn- 
ing soft  coal.  The  particular  form  of  the  top  is  not  very  material,  yet  that  known 
as  the  diamond  shape  top,  or  something  approaching  it,  with  an  annular  space 
between  the  outer  edge  of  the  cone  and  the  wire  netting  of  from  three  to  six 
inches,  thereby  avoiding  gumming  of  netting,  we  believe  to  be  the  best  arrange- 
ment of  stack  for  burning  soft  coal.  The  remarks  in  regard  to  the  form  of  the 
inside,  petticoat  and  exhaust  pipes,  proportion  of  smoke  boxes,  etc.,  for  wood 
burning  engines,  apply  equally  to  coal  burners. 

"For  engines  burning  anthracite  coal,  the  plain  open  stack  without  cone  or 
netting  is  recommended." 

The  same  committee  reported  at  the  next  annual  convention  (1870),  and  recom- 
mended no  change,  so  far  as  relating  to  front  ends. 

At  the  sixth  annual  convention  of  the  association  in  1873,  in  the  course  of  a 
discussion  on  the  comparative  values  of  anthracite  and  bituminous  coal  and  wood 
as  fuel,  the  opinion  was  expressed  by  one  of  the  members  that  "The  smoke  box 
acts  upon  the  fire  as  an  air  vessel  upon  a  pump — the  larger  it  is  within  a  reasonable 
limit,  the  more  benefit  you  will  get  of  your  fuel."  Another  member  said  that, 
"  There  is  no  doubt  that  the  smoke  box  acts  as  a  sort  of  air  chamber,  and  that  the 
suction  derived  from  the  flues  is  more  uniform  when  the  box  is  large  and  the 
exhaust  does  not  jerk  the  fire. "  This  appears  to  be  the  earliest  mention  of  the 
ingenious  "air  chamber  "  theory  which  has  lately  been  revived  as  an  argument  in 
support  of 'the  extended  smoke  box,  but  which,  unless  the  words  "  within  a  reason- 
able limit  "  be  taken  in  a  very  limited  sense,  has  been  fully  demonstrated  to  be  an 
incorrect  one. 

The  committee  on  "Construction  of  Locomotive  Boilers,"  at  the  ninth 
annual  convention  in  187(5,  stated  that  "  The  only  information  received  in  reply  to 
our  query  for  a  perfect  spark  arrester  is  embodied  in  replies  from  Mr.  Coolidge,  of 
the  Fitchburg  railroad,  and  Mr.  Hill  of  the  Camden  &  Atlantic  railroad."  Mr. 
Coolidge  used  the  Hawkes  &  Paine  diamond  stack,  with  a  pipe  for  returning  the 
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sparks  to  the  fire  box,  and  Mr.  Hill  an  extended  smoke  box,  and  a  pipe  and  steam 
jet  for  returning  sparks  to  the  fire  box.  Notwithstanding  the  theoretical  advantage 
of  this  disposition  of  the  sparks  and  cinders,  the  possibility  of  its  practical  utiliza- 
tion, and  the  satisfactory  results  which  were  alleged  to  have  been  obtained  on  the 
two  roads  referred  to  by  the  committee,  and  on  some  others  on  which  appliances 
on  this  principle  were  in  service,  the  system  appears  to  have  been  soon  and  finally 
abandoned.  It  is  doubtless  unnecessary  to  add  that  the  "perfect  spark  arrester  " 
which  the  committee,  in  common  with  most,  if  not  all,  of  their  brother  master 
mechanics  were  in  search  of,  has  not,  up  to  this  date,  been  discovered. 

Nothing  further  of  interest  in  relation  to  the  subject  of  front  ends  is  to  be 
found  in  the  reports  of  the  association  up  to  that  of  the  sixteenth  annual  conven- 
tian  in  1883,  at  which  the  committee  on  "Spark  Arresters  "  presented  the  lengthy 
illustrated  report,  which  has  been  previously  noted.  A  report  was  also  presented  at 
this  meeting  by  a  member  representing  or  constituting  the  committee  on  "Extended 
smoke  boxes,"  from  the  caption  of  which  much  valuable  information  might  rea- 
sonably be  expected,  it  being  entitled,  "  Is  the  extension  of  the  smoke  box  in  loco- 
motive engines  beneficial?  If  so,  to  what  extent?"  (Proceedings,  pages  180-185.) 
This  report  is,  however,  extremely  indefinite  and  wholly  inconclusive,  and,  as  in 
later  discussions  of  the  same  subject,  treats  the  brick  arch  in  firebox  as  being,  in 
some  unexplained  manner,  related  to  the  extended  smoke  box.  The  claims  of  the 
author  of  the  report  as  to  a  20  per  cent  saving  in  fuel,  enlargement  of  exhaust 
nozzles,  more  uniform  draft,  and  freedom  from  fires  on  line  of  road,  by  the  use 
of  the  extended  smoke  box  and  brick  arch,  are  unsupported  by  data  of  compara- 
tive tests,  and  are  manifestly  not  in  accord  with  the  results  of  the  continued  use  of 
the  extension  and  the  experience  of  master  mechanics  in  general.  There  can  be 
no  doubt  that  the  report  is  designed  to  convey  the  impression  that  the  extended 
smoke  box  (and  brick  arch)  are  beneficial,  and  very  much  so,  but  hozv  much,  the 
author  of  the  report  prudently  refrains  from  stating,  neither  does  he  give  any  par- 
ticulars as  to  the  construction  with  which  these  appliances  were  compared,  other 
than  that  it  was  "the  old  diamond  stack  and  lift  pipe."  If  his  conclusions  were 
correct,  under  the  conditions  of  the  comparison  which  he  made,  the  construction 
which  he  condemns  must  have  been  very  old,  and  correspondingly  defective  in  all 
particulars. 

The  extended  smoke  box  had,  by  this  time,  been  adopted  by  locomotive 
builders  generally,  in  deference  to  what,  in  the  light  of  subsequent  developments 
and  changes  in  practice,  may  not  unreasonably  be  termed  a  popular  craze,  and 
up  to  1894,  when  a  change  of  sentiment  was  first  decidedly  manifested,  the  tenor 
of  the  references  to  it  in  the  reports  of  the  association  is  uniformly  commendatory. 
Thus,  the  committee  on  "  Smoke  Stacks  and  Spark  Arresters,  "  at  the  eighteenth 
annual  convention  in  1885,  states  among  its  conclusions  (Proceedings,  page  155), 
the  following  : 

"  2.  An  extension  front  end,  when  properly  constructed,  makes  a,very  satis- 
factory spark  arrester,  and  as  a  consequence  is  less  injurious  to  the  paint  on  cars 
and  adds  greatly  to  the  comfort  of  passengers,  and  is  to  be  recommended  on  that 
account.  It  also  has  some  merits  as  an  economizer  of  fuel,  but  not  to  any  great 
extent. ' ' 

The  report  of  the  committee  on  "  Extension  Smoke  Boxes  "  at  the  twentieth 
annual  convention,  1887,  was  also  favorable  to  the  extension,  although  no  sub- 
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stantial  reasons  or  results  of  tests  were  given,  and  one  enthusiastic  member  desired 
it  to  be  adopted  that  "It  is  the  sense  of  this  meeting  that  an  extension  front  is  the 
proper  construction  for  a  locomotive,  and  an  improvement  thereon."  This  sug- 
gestion was  not,  however,  adopted. 

A  report  was  made  at  the  twenty-first  annual  convention,  1888,  by  the  com- 
mittee on  "Extension  Fronts  and  Brick  and  other  Firebox  Arches,''  which  was 
generally  in  favor  of  the  extension,  and  it  was  given  the  following  qualified  en- 
dorsement   (Proceedings,  page  56) : 

"As  spark  arresters,  and  consequent  .safeguards  against  fire,  cleanliness  to 
trains  and  economy  of  maintenance,  when  properly  constructed  and  within  certain 
proportions,  the  extension  fronts  and  open  stacks  are  decided  improvements  in 
locomotives  designed  to  burn  the  average  quality  of  bituminous  coal." 

The  subject  was  discussed  at  the  twenty-second  and  twenty-third  annual  con- 
ventions, 1889  and  1890,  the  extension  being,  as  usual,  considered  in  connection 
with  the  brick  arch  in  firebox,  and  credited  with  whatever  advantages  were  found 
in  the  latter. 

The  report  of  the  committee  on  "Exhaust  Pipes,  Nozzles,  and  Steam  Pas- 
sages," at  the  twenty-fourth  annual  convention,  1891,  was  mainly  devoted  to 
exhaust  pipes,  but  also  contains  the  "following  expression  of  its  views  as  to  the 
taper  or  "choke  "  stack    (Proceedings,  page  40): 

"  The  committee  has  had  considerable  experience  with  both  straight  and  taper 
form,  and  it  is  of  the  opinion  that  the  stack  with  double  taper  is  decidedly  the 
best,  and  owing  to  its  shape,  will  not  be  subject  to  the  same  wear  as  the  straight 
pattern,  which,  as  we  all  know,  is  generally  cut  through,  near  the  upper  part. 
Taper  stacks  made  in  the  spring  of  1885  are  still  in  service.'' 

The  report  of  the  committee  on  "Exhaust  Nozzles  and  Steam  Passages,"  at 
the  twenty-seventh  annual  convention,  1894,  together  with  the  ensuing  discussion 
(Proceedings,  pp.  108-132)  is  of  exceptional  interest  and  value  in  connection  with 
the  correct  and  true  mechanical  design  and  proportions  of  locomotive  front  ends 
and  their  related  appliances.  The  conclusions  of  the  report  are  based,  not  upon 
superficial  observation  or  concurrence  with  previous  practice,  which,  in  many 
cases,  was  largely,  if  not  altogether,  force  of  habit,  or  the  following  of  the  lines 
of  those  who  were  supposed  to  be  safe  authorities  and  leaders,  but  upon  practical 
tests,  intelligently  and  thoroughly  conducted,  by  members  of  a  committee,  the 
abilities  of  whom  are  beyond  question,  and  who  have  shown  themselves  to  be 
wholly  devoid  of  prejudice  or  bias.  The  report  is  too  lengthy  to  be  here  repro- 
duced in  its  entirety,  and  is  not  susceptible  of  satisfactory  abridgment,  and  it  will 
suffice  for  present  purposes  to  quote  merely  its  sixth  conclusion,  which  is  as  fol- 
lows   (Proceedings,  page  112)  : 

"  G.  This  test  shows  that  an  increase  of  the  length  of  the  smoke  box  over 
and  above  that  necessary  to  get  in  a  cinder  pocket  in  front  of  the  cylinder  saddle 
is  unnecessary  and  undesirable,  as  the  long  smoke  ,  box  greatly  decreases  the 
vacuum.  Sufficient  area  of  netting  can  be  put  into  a  smoke  box  which  is  long 
enough  to  give  room  for  a  cinder  pocket  in  front  of  the  cylinder  saddle." 

As  was  stated  by  the  late  D.  L.  Barnes,  a  member  of  the  committee,  in  the 
discussion  of  the  report  (p.  122),  "This  report  is  quite  against  the  long,  and  de- 
cidedly in  favor  of  the  short  smoke  box.  Zerah  Colburn,  many  years  ago,  found 
that  a  short  smoke  box  gave  very  much  more  vacuum  than  a  long  one,  and  these 
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tests  corroborate  that  conclusion."  The  correctness  of  the  position  taken  by  the 
committee,  as  to  the  extended  smoke  box,  is  so  clear  and  unquestionable,  that  the 
report  did  not  fail  to  speedily  and  favorably  impress  many  motive  power  officers, 
and  since  its  publication,  the  decline  of  the  extension,  while  for  obvious  reasons 
not  as  rapid  as  its  rise,  has  been  decided  and  continuous,  "culminating,  as  has  been 
recently  evidenced,  in  its  abandonment  by  the  Pennsylvania  railroad  on  their  latest 
and  most  improved  types  of  engines. 

At  the  same  convention  of  the  association  at  which  the  report  last  referred  to 
was  made,  there  was  also  presented  a  demonstration,  in  facts  and  figures,  of  the 
inefficiency  and  undesirability  of  the  extended  smoke  box,  which  is  not  only  wholly 
at  variance  with  the  extravagant  claims  of  advantage  w^hich,  as  we  have  seen,  had 
previously  been  made  for  it,  but  also  confirms,  by  results  in  service  for  a  long 
period,  and  with  a  large  number  of  engines,  the  correctness  of  the  committee's 
sixth  conclusion  above  quoted.  This  was  given  by  Mr.  J.  H.  McConnell,  superin- 
tendent of  motive  power  of  the  Union  Pacific  railroad  in  the  course  of  the  dis- 
cussion on  the  committee's  report,  and  is  particularly  persuasive  and  forcible,  for 
the  reason  that  it  is  absolutely  devoid  of  argument,  and  is  simply  a  clean-cut  state- 
ment of  facts,  the  correctness  of  which  does  not  seem  to  have  been  then  or  there- 
after disputed.  The  following  excerpt  from  Mr.  McConnell 's  remarks  (Proceed- 
ings, page  124)  is  believed  to  be  of  sufficient  interest  to  be  quoted  at  length  : 

"The  result  of  the  diamond  stack  in  dollars  and  cents  to  our  company  has 
been  that  in  1890  we  hauled  2o4  loaded  freight  cars  one  mile  with  a  ton  of  fuel;  in 
1893  we  hauled  260  cars  with  a  ton  of  fuel.  In  passenger  service  in  1890  we  hauled 
119  passenger  cars  with  a  ton  of  fuel,  and  in  1893  we  hauled  145  passenger  cars 
with  a  ton  of  fuel.  In  1890  we  hauled  2,590  tons  of  freight  one  mile  with  a  ton 
of  coal.  In  1893  we  hauled  2,757  tons  of  freight  one  mile  with  one  ton  of  coal. 
In  1890  our  engines  were  all  equipped  w-ith  extension  front  and  straight  stack.  In 
1893  they  were  all  equipped  with  the  diamond  stack.  In  1890  the  cost  of  handling 
a  loaded  car,  including  all  the  expense  of  the  motive  power  and  car  department, 
was  3.17  cents.  In  1893  it  was  reduced  to  2.79.  Our  train  haul  is  increased.  In 
1890  the  passenger  service  was  five  passenger  cars  to  a  train;  in  1893  it  was  5.9G. 
Our  freight  service  has  increased.  We  were  handling  15.80  cars  in  a  train  in  ]890, 
and  we  were  handling  17.12  cars  per  train  in  1893.  Our  tonnage  has  increased, 
and  we  have  saved  in  one  year  87,000  tons  of  coal  by  using  the  diamond  stack 
over  the  extension  front  end.'' 

Whether  or  not  the  diamond  stack  front  end  used  by  Mr.  McConnell  is  the 
best  and  most  desirable  construction,  under  any  and  all  coiiditions  of  fuel  and 
service,  is  a  question  wholly  separate  and  apart  from  that  of  the  relative  merits  of 
that  construction  and  of  the  extended  smoke  box,  and  one  which  is  much  too  far- 
reaching  for  discussion  here.  It  seems,  however,  conclusive  that  Mr.  McConnell 
was  correct  in  his  further  statement  that  "for  the  Union  Pacific  road  it  is  more 
economical  to  use  the  diamond  stack,  and  we  get  better  results  from  the  diamond 
stack  than  we  did  from  the  extension  front  end." 

The  report  of  the  committee  on  "Exhaust  Nozzles  and  Steam  Nozzles  and 
Steam  Passages"  was  briefly  discussed,  chiefly  as  to  a  continuance  of  the  investiga- 
tion, at  the  twenty-eighth  annual  convention,  1895,  and  while  it  is  so  clear  and  plain 
that  its  essential  features  are  unmistakable,  it  may  be  noted  that  they  were  reiter- 
ated by  Mr.  D.  L.  Barnes,  who  said:     "Our  recommendation  related  solely  to 
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having  a  low  nozzle  and  tapered  stack,  with  a  certain  shape  of  base,  and  a  short 
smoke  box  no  longer  than  the  cinder  pocket  would  require. 

Prior  to  a  consideration  of  more  prominent  examples  of  present  practice,  the 
latest  forms  of  the  diamond  stack  front  end  may  be  referred  to.  Figs.  6  and  7 
illustrate  that  which  is  applied  on  large  consolidation  engines  recently  built  by  the 
Brooks  Locomotive  Works  for  the  Union  Pacific  railroad,  and  which  is  substantially 
similar  to  that  referred  to  by  Mr.  McConnell  in  his  remarks  at  the  1894  convention 
above  noted.  The  construction  does  not  present  any  substantial  features  of 
novelty,  but  is  fairly  representative  of  this  general  type.  The  blue  print  which  is 
illustrated  in  Figs.  6  and  7,  was  furnished  by  Mr.  McConnell,  with  a  letter  of 


Fig.  8.  Fig.  9. 


April  4,  1899,  in  which  he  does  not  call  attention  to  any  particular  of  special 
design  or  detail  of  the  front,  but  gives  a  clear  and  interesting  statement  of  the 
experience-  of  the  Union  Pacific  in  connection  with  front  ends,  the  concluding 
paragraphs  of  which,  showing  the  continued  satisfactory  service  of  the  short  front 
and  the  diamond  stack  are  as  follows  : 
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"  In  1891  we  commenced  the  removal  of  the  front  ends  and  applied  diamond 
stacks  to  all  of  the  engines  as  fast  as  they  went  through  the  shops.  The  effect  of 
this  was  immediately  noticeable  in  the  steaming  of  the  engine,  and  in  the  decreased 
consumption  of  coal.  At  the  same  time  we  commenced  increasing  our  train  haul. 
We  find  our  engines  steam  freer,  we  could  always  depend  upon  them,  and  we  were 
enabled  to  open  up  the  exhaust  nozzles,  thereby  increasing  the  effective  power  of 
the  cylinder  by  reducing  the  back  pressure.  We  had  less  trouble  with  leaky  steam 
pipes.  The  number  of  engine  failures  on  account  of  steam  were  very  largely 
reduced,  and  there  was  a  large  decrease  in  the  amount  of  coal  consumed  per  mile. 

"  Have  talked  with  a  number  of  superintendents  of  motive  power  concerning 
the  longer  extension,  and  do  not  find  among  any  of  them  a  claim  that  the  long 
extension  is  as  economical  on  fuel  as  the  short  front  end  and  diamond  stack  ;  the 
principal  claim  being  that  it  is  modern,  and  the  engine  and  train  is  cleaner,  as  the 
sparks  are  thrown  so  high  that  t^iey  clear  the  train;  and  in  a  great  many  instances 
they  were  applied  to  locomotives  because  some  of  the  competing  roads  applied 
them.  Others  went  on  the  principle  that  theoretically  it  was  the  correct  principle, 
regardless  of  the  fact  that  it  was  costing  more  for  fuel  to  operate  the  locomotives 
than  the  old  form  of  front  end  and  stack.  Am  disposed  to  believe  there  are  a 
number  of  men  in  the  country  now  who  are  somewhat  dissatisfied  with  the  device 
and  when  the  proper  time  comes  will  make  a  change  in  it. " 

Mr.  McConnell  is  understood  to  be  conducting  tests  as  to  the  practicability  of 
employing  an  open  stack  with  a  short  smoke  box,  but  this  fact,  if  it  be  a  fact,  or 
the  adoption  by  him  of  a  front  of  such  character,  if  it  should  be  found  suitable 
with  the  class  of  fuel  used  on  his  road,  would  in  no  degree  be  at  variance  with  the 
views  expressed  by  him  as  to  the  relative  merits  of  the  short  and  long  smoke  box. 

Figs.  8  and  9  show  a  diamond  stack,  which  is  the  standard  for  all 'wood  burn- 
ing engines  on  the  Mexican  Central  system.  While  this  front  end  is  generally 
similar  to  that  of  the  Union  Pacific,  it  differs  radically  therefrom,  and  from  all 
other  constructions  of  this  type,  in  the  particular  that  no  netting  whatever  is  used 
n  the  stack  or  smoke  box.  Mr.  F.  W.  Johnstone,  superintendent  M.  P.  &  M., 
Mexican  Central  railway,  personally  informed  the  writer  that  he  has  found  the 
construction  entirely  satisfactory  in  service,  engines  steaming  freely  and  not  throw- 
ing fire.  In  a  communication  dated  May  12,  1899,  he  confirms  the  position  taken 
by  Mr.  McConnell,  his  views  as  to  smoke  box  length  being  expressed  in  the 
following  extract  from  his  letter  : 

"  I  cannot  very  well  give  you  any  comparative  tests  between  the  short  ends 
and  the  standard  front  end,  as  we  have  not  used  any  extended  front  ends  for  ten 
years.  I  found  out  early  in  the  game  that  they  were  no  good,  and  did  away  with 
them. 

"About  12  years  ago  we  got  some  engines  built  with  extended  front  end. 
When  we  were  obliged  to  turn  these  engines  into  wodd,  I  found  it  necessary  to  put 
in  a  partition  in  the  front  end,  reducing  the  area,  before  we  could  get  the  engines 
to  do  any  good  at  all,  although  we  made  every  conceivable  change  before  resorting 
to  this  expedient.  This  convinced  me  that  the  extended  front  end  was  a  failure, 
and  we  soon  had  all  our  engines  changed  back  to  the  short  front  end,  and  did  away 
with  the  useless  cinder  pot." 
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The  committee  on  "  Exhaust  Pipes  and  Steam  Passages,  "  again  submitted  an 
elaborate  and  valuable  report,  at  the  twenty-ninth  annual  convention  of  the  Ameri- 
can Railway  Master  Mechanics'  Association,  1896.  For  conyenience  of  reference 
and  comparison  with  examples  of  recent  construction,  which  will  be  hereafter 


Fig.  10. 

given,  Plate  48  of  this  report,  which  shows  the  arrangement  of  exhaust  pipe, 
nozzles,  and  stack  which  the  committee  found  to  give  the  greatest  efficiency,  is 
here  reproduced  as  Fig.  10. 

While,  as  before  indicated,  the  committee  recommended  that  the  smoke  box 
be  made  sufficiently  long  to  permit  a  cinder  pocket  or  cinder  pot  for  the  discharge 
of  cinders,  to  be  located  in  front  of  the  cylinder  saddle,  the  general  recognition  of 
the  fact  that  the  smoke  box,  whether  long  or  short,  could  not  and  did  not  in  prac- 
tice, perform  to  any  extent  the  function  of  a  cinder  receptacle  or  retainer,  sug- 
gested the  inquiry  as  to  whether  or  not  a  cinder-discharging  appliance  was  of  any 
substantial  utility.  This  was  the  subject  of  Topic  No.  2:  "Is  it  possible  to 
arrange  the  front  ends  of  locomotives  so  they  will  clear  themselves  of  cinders 
without  throwing  sparks,  "  at  the  thirty-first  annual  convention  of  the  association, 
1898.  (Proceedings,  pp.  103-108).  It  was  sufficiently  demonstrated  that  the  ques- 
tion could  be  answered  in  the  affirmative,  the  means  employed  being  an  extension 
of  the  deflecting  plate  or  diaphragm,  to  a  point  in  front  of  the  exhaust  pipe.  This 
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modification,  as  embodied  in  instances  of  recent  practice  in  which  the  cinder  pot  is 
dispensed  with,  will  be  illustrated  hereafter. 

An  interesting  contribution  to  the  literature  of  the  subject  under  consideration 
is  to  be  found  in  the  paper  entitled,  "  Draft  Appliances  on  Locomotives  Exhibited 
at  the  World's  Columbian  Exposition,  "  presented  by  Mr.  Willis  C.  Squire,  at  the 
meeting  of  the  Western  Railway  Club,  November  21,  1893,  and  published  in  its 
Proceedings  for  that  month  (pp.  52-77).    The  ruling  practice  at  that  date  is  very 
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fully  described  and  illustrated,  and  a  basis  of  comparison  with  the  examples  of 
present  practice,  which  will  now  be  considered,  is  clearly  outlined. 

The  recommendations  of  the  1894  report  of  the  committee  on  "Exhaust 
Nozzles  and  Steam  Passages,"  met  with  general  and  continued  favor,  and  have 
been  adopted  to  a  considerable  extent,  with  satisfactory  and  approved  results  in 
service.  The  fact  that  the  sixth  conclusion,  as  to  the  shortening  of  the  smoke 
box,  has  not  been  accorded  with  as  promptly  and  generally  as  the  other  features 
of  detail,  is  due  largely  to  the  fact  that  many  of  the  long  smoke  boxes  were  made 
in  sheets  of  a  single  length,  which  it  was  inconvenient  to  shorten,  and  that  motive 
power  officers  were  reluctant  to  incur  the  delay  and  expense  of  removing  the  long 
separate  extension  and  substituting  a  shorter  one.  Force  of  habit  and  hesitancy  to 
depart  from  the  cherished  traditions  of  the  supposed  advantages  of  the  extended 
smoke  box,  were  also,  doubtless,  factors  of  no  inconsiderable  weight.  We  there- 
fore, find  the  construction  of  the  committee  adopted  with  both  long-  and  short 
smoke  boxes,  and  now  pass  to  the  consideration  of  these  and  other  instances  of 
recent  practice. 

The  application  of  the  Master  Mechanics'  Association  design  in  connection 
with  an  extended  smoke  box,  is  shown  in  Fig.  11,  which  illustrates  the  standard 
front  end  of  the  Michigan  Central  railroad.  The  extension  of  the  deflecting  plate 
in  front  of  the  exhaust  pipe,  before  mentioned  as  having  been  discussed  at  the 
1898  convention,  as  a  means  for  clearing  the  smoke  box  of  cinders,  is  employed  in 
this  construction,  and  the  cinder  pot  or  pocket  is  dispensed  with,  a  plate  being 
riveted  over  the  opening,  in  cases  where  the  cinder  pot  was  formerly  used.  The 
iitility  of  the  extended  smoke  box  in  engines  which  are  designed  to,  and  in  practice 
do  clear  themselves  of  cinders,  is  not  apparent,  and  the  reason  for  its  employment 
is  not  stated  in  the  letter  of  Mr.  Robt.  Miller,  superintendent  M.  P.  &  E.,  M  C. 
railroad,  transmitting  blue  print  of  the  front,  dated  March  31,  1899,  in  which  he 
gives  the  following  statement  of  his  views  and  practice  : 

"I  take  pleasure  in  sending  you  blue  print  of  the  front  end  in  use  on  the 
Michigan  Central  road.  As  stated  in  conversation  there  is  no  accumulation  of 
cinders  in  the  front  end  of  Michigan  Central  engines  equipped  in  this  manner.  It 
has  not  been  the  effort  of  this  department  to  throw  the  cinders  out  of  the  stack, 
but  to  retain  them  in  the  firebox  as  much  as  possible.  I  do  not  believe  a  device 
was  ever  made  that  would  entirely  hold  them.  If  there  has  been,  I  have  not  been 
fortunate  enough  to  see  it.  However,  I  think  we  have  been  fairly  successful  in 
reducing  it  to  the  minimum.  Experiment  has  taught  me  that  a  nozzle  should  be 
as  large  as  the  area  of  the  exhaust  opening,  and  never  reduced  below  that  point. 
Reducing  the  choke  in  the  stack  will  have  the  effect  of  increased  draft  in  the  fire- 
box the  same  as  reducing  the  size  of  the  nozzle,  and  at  the  same  tirne  will  have  the 
advantage  of  not  causing  back  pressure.  I  believe  I  have  followed  the  recom- 
mendations of  the  committee  of  1896  of  the  Master  Mechanics'  Association  on  this 
subject,  and  have  every  reason  to  believe  that  by  so  doing  I  have  accomplished  as 
good  results  as  could  be  obtained.  " 

Mr.  S.  M.  Vauclain,  of  the  Baldwin  Locomotive  Works,  has  furnished  ten 
blue  prints  illustrating  different  forms  of  front  end  constructions  applied  by  his 
firm  on  engines  built  by  them,  regarding  which  he  says  :  "You  will  notice  that 
r  some  of  these  are  so-called  self-cleaning  devices,  or  spark  atomizers,  and  require 
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no  cleaning  at  the  end  of  a  trip  or  for  any  number  of  trips.  The  dirt  is  thrown 
out  but  the  fine  particles  only  escape.  I  can  give  you  no  definite  data  on  any  of 
these  systems.  I  am  informed  that  each  and  every  one  of  .them  is  just  right,  and 
could  send  you  more  than  a  hundred  others,  also  just  right,  so  I  decline  to  say 
which  is  the  very  'rightest.'  " 

Mr.  Vauclain's  blue  prints  all  show  extended  smoke  boxes,  deflecting  plates  or 
diaphragms,  and  netting  above  and  in  front  of  exhaust  pipe.  Four  of  them  sub- 
stantially accord  (except  as  to,lengthwof  smoke  box)  with  the  Master  Mechanics' 
1894  design,  and  four  are  of  the  self-cleaning  type,  with  forward  extension  of  the 
deflecting  plate.  No  features  of  special  novelty  or  interest  appear,  and  they  are 
not  therefore  reproduced. 

Fig.  12  shows  the  self-cleaning  front  end  used  on  Class  U  engines,  Norfolk  & 
Western  railway,  regarding  which  Mr.  W.  H.  Lewis,  superintendent  of  motive 
power  writes,  under  date  of  April  10,  1899,  as  follows  : 

"  I  take  pleasure  in  enclosing  you  blue  print  mentioned,  also  revised  blue  print 
C  5202,  showing  practically  the  same  arrangement  with  the  low  nozzle  and  double 
lifting  pipes  ;  both  arrangements  have  proved  entirely  satisfactory,  although  in  our 
service  my  preference  is  for  the  higher  nozzle,  as  it  affords  a  better  opportunity  to 
reach  the  flues  in  the  front  end,  besides  saving  additional  expense  of  the  lifting 
pipes  and  their  attachments. 

"The  self-cleaning  feature  of  these  are  practically  the  same,  and  we  have 
found  that  it  is  possible  to  do  away  entirely  with  the  spark  hopper  and  blower,  and 
experience  no  trouble  with  the  front  filling  with  sparks. 

"I  beg  to  remind  you,  however,  that  the  general  rules  to  be  observed  in  the 
arrangement  of  these  spark-arresting  devices  are  largely  dependent  upon  the  char- 
acter of  the  coal  and  the  service  performed  by  locomotives,  and  the  position  of  the 
deflector  and  diaphragm  plates  can  only  be  determined  by  a  careful  service  test 
The  satisfactory  results  which  we  are  now  obtaining  have  thoroughly  convinced  us 
that  it  is  not  necessary  to  maintain  a  long  extended  front  as  a  receptacle  for  sparks, 
and  that  only  sufficient  extension  is  required  to  insure  the  proper  area  of  opening 
in  the  perforated  plates  or  netting  used  to  insure  a  free  draught ;  in  fact,  in  the 
number  of  observations  which  we  made  prior  to  the  adoption  of  the  device,  it  was 
found  that  our  long  extended  fronts  accumulated  the  maximum  amount  of  sparks 
in  a  distance  of  ten  miles,  in  heavy  mountain  service,  which  represented  that  all 
of  the  sparks  which  entered  the  front  end  after  that  time  were  necessarily  thrown 
out.  We,  therefore,  felt  that  little  advantage  might  be  expected  from  simply 
storing  the  sparks  that  would  accumulate  in  going  a  distance  of  ten  miles  and 
running  a  further  distante  of  fifty  or  sixty  miles  without  any  further  accumula- 
tion, and  that  it  was  thoroughly  logical  to  adopt  a  device  which  would  relieve  the 
front  of  sparks  entirely.  " 

Coming  now  to  constructions  in  which  a  comparatively  short  smoke  box,  or 
one  not  longer,  or  materially  longer,  than  is  recommended  by  the  Master  Mechan- 
ics' Association  in  1894,  is  employed.  Fig.  13  shows  the  front  end  used  on  classes 
A,  B  and  C  engines  of  the  Chicago,  Burlington  &  Quincy  railroad,  all  American 
type  engines,  with  cylinders  varying  from  15x22  to  18x24,  and  may  be  taken  as 
generally  exemplifying  the  class  in  which  a  high  exhaust  nozzle  is  applied,  with- 
out a  petticoat  or  lift  pipe.    This  arrangement,  more  or  less  modified  in  detail,  is 
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extensively  used  throughout  the  United  States,  with  both  long  and  short  smoke 
boxes.  The  deflecting  plate  is,  in  this  and  many  other  cases,  perforated,  but  is 
usually  without  perforations. 

Fig.  14  illustrates  the  front  end  of  the  new  Atlantic  type  engines,  Nos.  1591 
and  1592,  of  the  same  road.  In  this  case,  which  shows  the  views  of  the  builders, 
a  "basket"  or  truncated  cone  of  netting  reaches  from  the  top  of  the  exhaust  pot 
to  a  plate  extending  to  the  flue  head  and  a  front  inclined  sheet  of  netting.  The 
above  illustrations  are  selected  from  a  number  of  blue  prints  furnished  by  Mr.  F. 
A.  Delano,  superintendent  of  motive  power,  who  calls  attention  to  the  fact  that 
there  is  considerable  divergence  of  opinion  as  to  what  is  the  best,  and  that  master 
mechanics  have  been  allowed  to  follow  their  own  ideas  to  a  considerable  extent. 
The  "basket"  form  of  netting,  as  in  Fig.  14,  appears  to  be  preferred  in  these 
designs  when  a  low  exhaust  nozzle  is  used,  and  one  of  them,  which  practically 
corresponds  with  that  shown  in  Fig.  13,  except  that  the  netting  is  curved  upwardly, 
instead  of  being  inclined,  and  that  a  longer  smoke  box  is  used,  is  stated  to  be 
applied  to  about  sixty  locomotives  on  one  of  the  divisions  of  the  C,  B.  &  Q.  rail- 
road, and  to  be  thought 'a  good  design.  Mr.  Delano  also  states  that  he  uses  brick 
arches  in  all  his  engines,  and  that  he  believes  in  as  high  an  exhaust  nozzle  as  will 
give  sufficient  draft,  and  as  large  a  netting  area  as  can  be  used. 

A  front  end  which  has  been  substituted,  with  entirely  satisfactory  results,  for 
long  extended  smoke  boxes,  in  a  number  of  engines  on  a  prominent  railroad,  is 
shown  in  Fig.  15.  The  motive  power  ofBcer  in  charge,  who  is  recognized  as  good 
authority,  bat  who,  for  satisfactory  reasons,  does  not  desire  to  be  named,  for- 
warded the  blue  print  from  which  the  illustration  was  made,  with  a  letter  of  March 
28,  1899,  in  which  he  says  : 

"We  have  shortened  the  front  ends  on  a  number  of  our  locomotives  for  the 
purpose  of  enabling  the  nozzles  to  be  enlarged,  which  we  found  by  experiment 
could  be  done  when  the  front  ends  were  shortened.  The  design  of  front  end 
arrangement  we  use,  is  practically  the  same  as  that  recommended  by  the  com- 
mittee of  the  Master  Mechanics'  Association  two  years  ago,  and  we  have  found  it 
quite  satisfactory.  We,  of  course,  made  some  slight  modifications  to  suit  the  dif- 
ferent conditions  under  which  they  were  applied. 

"We  cannot  give  you  any  reliable  figures  on  the  performance  of  the  locomo- 
tives before  and  after  the  extensions  were  shortened,  as  the  conditions  of  the 
service  have  changed  from  time  to  time  sufficiently  to  vitiate  a  comparison  of  the 
coal  consumption  during  the  different  periods." 

Figs.  10  and  17  will  be  fully  understood  by  reference  to  the  following  extract 
from  a  letter  of  Mr.  F.  W.  johnstone,  superintendent  M.  P.  &  M.  Mexican  Cen- 
tral railway,  dated  May  12,  1899  : 

"  I  take  pleasure  in  sending  you  blue  print,  showing  front  end  arrangement  of 
the  new  engines  which  we  are  getting  built  by  the  Baldwin  Locomotive  Works, 
our  card  72G,  drawer  28. 

"  You  will  see  that  we  are  using  the  master  mechanics'  standard  nozzle  and 
petticoat  arrangement,  with  what  we  call  the  Mexican  Central  standard  deflecting 
plate  and  netting  arrangement.  This  gives  a  clear  opening  between  the  bottom  of 
the  netting  and  the  top  of  the  deflecting  plate  of  seventeen  inches. 
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"We  have  ten  consolidation  engines  built  on  the  same  lines  as  the  new  ones 
we  are  now  getting  built,  which  are  equipped  with  this  front  end  and  smoke  stack. 
The  engines  steam  freely,  are  economical  in  the  consumption  of  fuel,  and  do  not 
throw  fire. 

"  The  G  2  engines  are  the  same  as  the  G3  now  being  built  by  the  Baldwin 
Locomotive  Works.  They  have  21x26-inch  cylinders,  55-inch  drivers,  160,000 
pounds  on  the  drivers.  " 

The  general  direction  of  the  present  ruling  practice  in  front  ends  is  plainly 
marked  in  the  abandonment  of  the  long  extended  smoke  box  by  the  Pennsylvania 
railroad  in  its  latest  and  most  improved  designs  of  locomotives,  for  both  fast  pas- 
senger and  heavy  freight  service.  Figs.  18  and  19  show  the  front  end  arrangement 
of  the  large  H  5  and  H  6  consolidation  engines,  recently  built  by  that  company, 
and  the  same  design,  in  all  substantial  particulars,  is  used  on  their  latest  construc- 
tion of  high  speed  passenger  engines,  these  being  of  the  "Atlantic"  type,  with 
Belpaire  top  wide  firebox,  known  as  Class  E  1. 

In  a  letter  of  June  8,  1899,  Mr.  F.  D.  Casanave,  general  superintendent 
motive  power,  makes  the  following  statement  : 

"Our  knowledge  in  the  development  of  the  front  ends  of  locomotives  has 
been  obtained  very  gradually  by  general  experiments.  The  general  design  of  the 
'front  end  of  our  locomotives  consists  of  an  exhaust  pot  to  about  the  center  line  of 
the  boiler,  and  is  in  no  particular  different  from  the  arrangement  commonly  in  use 

"  From  my  observations,  the  best  conducted  experiments  in  the  development 
of  the  front  end  of  locomotives  were  carried  on  by  the  Master  Mechanics'  Associa- 
tion, and  printed  in  their  Proceedings  of  1896.  I  am  sure  you  will  at  once  see 
that  these  gentlemen  have  given  the  subject  a  good  deal  of  thought  and  study,  and 
I  find  that  I  have  practically  nothing  to  add.  " 

In  view  of  the  fact  that  this  front  is  doubtless  practically  self  cleaning,  and  of 
the  comparatively  large  diameter  of  the  smoke  box,  it  may  be  suggested  that  it 
could,  with  advantage  and  without  sacrificing  any  netting  area,  be  further  short- 
ened, as,  say,  ten  inches  or  thereabouts.  Again,  if  a  cinder  pocket  is  believed  to  be 
desirable,  with  this  or  any  other  design  of  front,  it  would  seem  that  if  its  smoke  box 
opening  were  made  oblong,  with  the  greater  dimension  transverse  to  the  engine,  the 
free  discharge  of  the  cinders  would  be  facilitated,  and  the  length  of  front  necessary 
to  accommodate  it  be  diminished.  Among  other  meritorious  features  of  this 
design,  attention  may  be  called  to  the  disposition  of  the  netting,  whereby  as  great 
an  area  as  is  practicable  within  a  determined  length  of  front  is  obtained,  and  the 
sheets  are  inclined  relatively  to  the  traverse  of  the  escaping  products  of  combus- 
tion. The  inward  extension  of  the  stack,  while  by  no  means  a  novel  feature,  hav- 
ing been  applied  in  English  engines  as  early  as  1860,  is  also  believed  by  the  writer 
to  be  of  substantial  practical  value.  There  can  be  no  doubt  of  the  efficiency  of 
this  front,  both  as  to  free  steaming  and  prevention  of  fire  throwing,  and  it  has 
been  not  an  unimportant  factor  in  the  phenomenal  performance  of  the  E  1  passen- 
ger engines  on  the  Camden  &  Atlantic  railroad,  in  July  last,  which  is  reported  in  the 
Railroad  Gazette  oi  August  11,  1899.  It  will,  however,  be  recognized  that  in 
these  engines  the  front  is  less  heavily  taxed,  as  to  spark  arresting  duty,  by  reason 
of  the  large  increase  of  grate  area  attained  by  the  employment  of  the  wide 
firebox. 
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The  Turner,  Coburn,  and  Bell  front  ends  may  be  referred  to  as  representative 
of  that  class  of  designs,  the  leading  characteristic  of  which  is  a  reduction  of  smoke 
box  length  when  a  plain  open  stack  is  employed.  Each  of  these  has  been  applied 
and  is  now  in  service  on  a  sufficient  number  of  engines  to  entitle  it  to  consideration. 


Fig.  19a. 


The  Turner  front,  designed  by  Mr.  J.  S.  Turner,  superintendent  motive  power, 
Fitchburg  railroad,  and  applied  by  him  to  engines  on  the  Mexican  Central  and  West 
Virginia  Central  &  Pittsburgh  roads  is  self  cleaning  and  uses  no  cinder  pot.  The 
distance  from  center  of  exhaust  pot  to  front  of  smoke  box  is  thirty  inches,  a  high 
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Fig.  23 
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nozzle  is  used,  and  the  inside  appliances  are  an  inclined  deflecting  plate  extending 
from  above  the  top  row  of  tubes  to  a  line  about  eight  inches  in  front  of  the  center 
of  the  exhaust  pot,  and  an  inclined  sheet  of  netting  running  from  the  deflecting 
plate  to  the  top  and  front  of  the  smoke  box.  Mr.  Turner  states  that  engines 
equipped  with  this  front,  steam  more  freely  and  are  lighter  on  fuel  than  those  in  the 
same  service  having  the  ordinary  extended  smoke  box.  He  summarizes  the  advantage 
of  the  short  self-cleaning  front  end  as  being  :  (1)  Reduction  in  the  length  of  front 
end  and  discarding  spark  hopper.  (2)  Bottom  steam  pipe  joints  and  bolts,  cylinder 
saddle  strengthening  sheet  and  saddle  bolts,  and  front  end  ring  and  door  will  not 
burn  and  warp,  as  it  completely  prevents  an  accumulation  of  hot  sparks  or  cinders. 
(3)  No  delay  on  the  road  caused  by  stopping  to  clean  front  end,  and  no  cleaning 
at  terminals,  consequently  preventing  dust  and  sparks  getting  in  the  truck  boxes, 
and  blowing  over  the  locomotive  and  machinery.  (4)  Prevention  of  fires  to  prop- 
erty along  the  road.  (5)  Locomotives  will  steam  more  freely  and  show  economy 
in  fuel.  Fig.  19  a  shows  the  Turner  front  end  as  applied  to,  and  in  service,  on 
locomotives  of  the  Fitchburg  railroad. 

The  Coburn  front  end  which  is  shown  in- Figs.  20,  21  and  22,  was  designed  by 
Mr.  W.  P.  Coburn,  master  mechanic,  Chicago,  Indianapolis  &  Louisville  railway. 
The  arrangement  of  deflecting  plate  and  netting  is  practically  identical  with  that 
of  the  Turner  front  above  noted,  and  the  novel  feature  of  the  design  is  a  so-called 
"spark  breaker  and  extinguisher  "  which  is  composed  of  castings  thickly  studded 
with  projecting  fingers  fourteen  inches  long,  and  bolted  to  the  inside  of  the  smoke 
box  front  and  door.  The  cinders,  in  passing  these  projections,  which  are  staggered, 
impinge  against  them,  and  are  broken  up  and  their  life  destroyed.  The  device  is 
obviously  a  self  cleaner  and  no  cinder  pot  is  used.  In  a  letter  of  April  8,  1899, 
Mr.  Coburn  says  : 

"We  have  now  about  seventy-five  engines  equipped  with  short  front  ends  and 
'  spark  devices. '  Our  engines  are  steaming  better  with  short  front  ends  and 
burning  less  fuel.  We  have  not  made  an  accurate  test  between  the  short  front  end 
and  the  extension,  but  we  know  that  we  are  getting  good  results.  We  have  in- 
creased the  size  of  our  exhaust  tips  from  one-eighth  to  one-fourth  in  all  engines  that 
we  have  turned  out  with  short  front  ends.  We  are  using  a  run  of  mine  coal,  a  very 
poor  quality  of  fuel,  and  our  comparative  statements  show  that  we  are  making  an 
increase  per  car  mile  hauled,  over  the  engines  with  the  extension  fronts  ;  besides 
we  do  away  with  all  the  dirt  from  the  engines,  making  a  saving  on  oil,  engine 
trucks  and  machinery. " 

The  Bell  front  end,  designed  by  the  writer,  as  in  service  in  21x26-inch 
consolidation  engines  on  the  Baltimore  &  Ohio  railroad,  is  shown  in  Fig.  23. 
In  later  applications,  on  this  road  and  on  the  Pittsburgh,  Bessemer  &  Lake 
Erie  railroad,  an  addition  has  been  made  to  the  lower  end  of  the  deflecting 
plate,  extending,  on  a  slight  incline  to  a  line  in  front  of  the  exhaust  pot,  on  the 
same  principle  as  that  of  the  self-cleaning  fronts  before  referred  to.  The  deflect- 
ing plate  is  punched,  with  lips  projecting  toward  the  front  from  the  holes,  and  a 
sheet  of  netting  is  placed  in  front  of  it  to  intercept  any  cinders  that  may  pass 
through  the-  holes.  The  main  portion  of  the  netting  is  set  in  three  planes  or  in 
"sawtooth"  form  in  front  of  the  exhaust  pot,  so  as  to  present  approximately 
vertical  surfaces  to  the  cinders  as  they  pass  up  from  below  the  deflecting  plate, 
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and  a  1-inch  clear  opening,  protected  by  a  lower  sheet  of  netting,  is  left  between 
the  two  front  inclined  sheets  to  prevent  clogging  by  accumulation  of  cinders 
between  them. 

Mogul  engines,  19x24  cylinder,  on  B.  &  O.  railroad,  equipped  with  this  front 
are  running  with  4|-inch  nozzles,  as  compared  with  4i-inch  nozzles  on  similar 
engines  in  similar  service  having  the  ordinary  extended  smoke  box,  and  they  are 
reported  as  steaming  freely,  economizing  fuel,  and  not  throwing  fire  to  an  objec- 
tionable extent.  Consolidation  engines  with  22 x 28-inch  cylinders,  on  P.,  B.  & 
L.  E.  railroad,  having  this  front,  are  reported  as  "  giving  excellent  results  as  to 
steaming  "  and  being  "  particularly  good  steamers." 

The  front  end  above  described  has  been  modified  by  the  Brooks  Locomotive 
Works,  by  the  application  of  solid  longitudinal  plates  attached  to  the  sides  of  the 
smoke  box,  the  bottoms  of  which  come  inside  the  steam  pipes,  and  the  sides  of 
which  form  the  ends  of  the  netting  chamber.  As  so  modified,  they  have  applied 
the  Bell  front  to  about  150  locomotives  recently  built  by  them,  including  the  large 
12-wheel  locomotives  of  the  Great  Northern  railway  ;  10-wheel  locomotives  for 
the  Wisconsin  Central,  consolidations  for  the  Bessemer  (P.,  B.  &  L.  E.)  and 
others,  all  of  large  size  and  latest  improved  design. 

It  cannot  be  doubted  that  the  subject  of  locomotive  front  ends  is  of  such  sub- 
stantial importance  to  motive  power  officers  as  to  merit  a  higher  development  than 
it  has  yet  reached,  and  that  such  development  will,  under  intelligent  and  thorough 
investigation  and  test,  be  speedily  attained.  It  is  equally  obvious  that  the  extent 
of  the  subject  and  the  widely  varying  conditions  of  fuel,  service  and  structural 
limitations  under  which  it  must  necessarily  be  considered,  preclude  its  discussion 
here  further  than,  as  has  been  attempted  to  be  done,  upon  the  general  lines  of  a 
comparison  of  past  and  present  practice,  and  a  review  of  the  expressions  of  the 
Master  Mechanics'  Association  regarding  it.  Upon  this  basis,  as  well  as  upon  a 
study  of  the  mechanical  principles  which  seem  properly  applicable,  the  writer 
submits  the  following  conclusions  : 

1.  That  a  smoke  box  of  greater  length  than  is  necessary  to  permit  the  use  of 
a  sufficient  area  of  netting  to  provide  for  free  steaming,  is  not  only  useless  but 
also  positively  prejudicial,  as  to  the  steaming  of  the  engine  and  economy  of  fuel. 

2.  That,  particularly  with  boilers  of  the  present  average  diameter,  the 
length  from  center  of  exhaust  pot  to  front  should  not  exceed,  say,  thirty-five 
inches,  and  that  all  necessary  netting  and  draft  appliances  can  be  properly  applied 
in  a  smoke  box  of  such  length. 

3.  That  the  front  end  should  be  of  what  is  known  as  the  "self-cleaning" 
type,  and  that  the  cinder  pot  or  cinder  hopper  is  wholly  useless  and  a  needless 
addition  to  the  cost  of  the  engine. 

4.  That  where  an  open  stack  is  employed,  the  taper  or  "choke"  pattern 
will,  if  properly  designed  and  proportioned,  be  more  usefully  and  economically 
effective  than  a  "straight  "  or  cylindrical  stack. 

5.  That  the  construction  recommended  by  the  American  Master  Mechanics' 
Association  at  its  1894  and  1896  conventions,  embodies,  as  a  whole,  the  most  desir- 
able and  effective  plan  or  design,  under  the  general  principles  and  conditions 
applicable  to  and  controlling  in  locomotive  front  ends. 
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G.  That,  under  certain  conditions,  the  design  of  front  end  embodying  a  short 
smoke  box,  a  diamond  stack,  low  exhaust  pot,  and  lift  pipe,  is  as  usefully  and 
effectively  applicable  as  that  of  the  Master  Mechanics'  Association. 

7.  That  the  useful  and  economical  effect  of  a  locomotive  front  end  is  wholly 
and  solely  dependent  upon  the  draft  appliances  and  spark  arresting  devices 
employed,  and  that  such  effect  will  be  reduced  proportionately  to  any  increase  ot 
smoke  box  length  beyond  that  necessary  for  the  application  of  said  appliances  and 
devices. 

8.  That  experimental  research  can  be  advantageously  made  in  the  directions 
of  :  (a)  ascertaining  what  reduction  of  smoke  box  length  is  practicable;  and  (b) 
whether  or  not  an  appliance  can  be  produced  whereby  cinders  may  be  returned  to 
the  firebox  in  a  practically  useful  manner. 


The  President  :  If  Mr.  Bell  is  present,  we  will  be  pleased  to 
have  him  review  his  paper.  Mr.  Bell  not  being  present,  I  will  ask 
Mr.  Manchester  to  review  it. 

Mr.  a.  E.  Manchester  (C,  M.  &  St.  P.  Ry. )  :  Mr.  President,  I  am 
sorry  that  you  have  found  it  necessary  to  call  on  me  to  open  the  discus- 
sion on  this  paper.  I  have  read  the  paper  through  once,  not  as  carefully 
as  I  should  have  done  in  order  to  open  the  discussion.  Then  another 
thing  ;  some  one  who  has  had  experience  directly  in  the  line  of  the 
recommendations  of  this  paper  can,  I  believe,  review  it  more  satis- 
factorily than  I  can.  I  find  the  paper  to  be  interesting  and  it  will  be 
a  useful  reference  paper  in  a  mechanical  library,  it  being  quite  an 
able  history  of  the  spark-arresting  arrangement  in  the  front  end  of  a 
locomotive,  from  the  start-out  with  the  locomotive  up  to  the  practice 
of  the  present  day. 

The  paper  gives  on  pages  31  and  32  a  series  of  conclusions  ;  the 
first  is  :  "  That  a  smoke  box  of  greater  length  than  is  necessary  to 
permit  the  use  of  a  sufficient  area  of  netting  to  provide  for  free  steam- 
ing, is  not  only  useless  but  also  positively  prejudicial,  as  to  the  steam- 
ing of  the  engine  and  economy  of  fuel." 

I  believe  if  it  were  not  for  the  spark-arresting  features  of  the  front 
of  the  locomotive  and  the  question  of  cleanliness  in  passenger  serv- 
ice, that  the  front  end  of  the  locomotive  would  be  quite  different  from 
what  it  is  today,  and  that  really  it  is  these  two  features  that  will  come 
up  more  prominently  for  discussion  in  this  report  than  anything  else. 

In  the  early  history  of  railroading  I  have  no  doubt  that  they  com- 
menced to  get  into  difficulty  very  soon  with  setting-out  fire,  and  on 


Discussion  on  Locomotive  Front  Ends  39 

this  account  we  see  the  early  efforts  made  to  arrest  the  sparks.  That 
same  condition  continues  up  to  today,  but  the  modern  appliances 
have,  I  believe,  speaking  from  my  own  observation,  of  roads  in  the 
West,  been  vastly  improved,  and  that  the  number  of  fires  set  out  by 
locomotives  today  is  very  much  less  than  in  the  earlier  years  of  my 
experience  in  railroading. 

The  second  point  that  I  referred  to,  cleanliness,  is  one  of  great 
importance  with  the  people  who  ride  on  our  passenger  trains  and  crit- 
icise so  severely  anything  they  may  find  amiss.  I  believe  if  there  is 
anything  that  will  irritate  a  person  and  make  him  feel  as  if  he  wished 
he  had  gone  by  the  other  route,  it  is  on  a  warm  summer  day  to  find  the 
car  filled  with  cinders. 

As  to  the  point  raised  by  conclusion  No.  1,  that  an  extension  front 
long  enough  to  make  the  necessary  steam,  is  the  most  economical,  I 
shall  have  to  say,  that  so  far  as  my  own  observation  and  experience 
are  concerned,  I  cannot  agree  with  this  conclusion  in  the  paper. 
About  three  or  four  years  ago  we  applied  a  diamond  stack  and  a 
short  front  end,  following  the  drawing  of  a  leading  railroad  that  was 
using  those  appliances  then  and  today  ;  we  carried  out  their  drawing 
exactly  in  equipping  our  engine,  and  put  it  in  freight  service  along 
with  engines  of  the  same  size  in  similar  service,  and  kept  it  in  this 
condition  for  something  over  a  year,  watching  closely  the  results  as 
to  economy,  and  found  at  the  end  of  the  year  that  there  had  been  no 
economy,  so  far  as  the  fuel  record  of  this  engine,  or  cost  of  hauling 
100  tons  a  mile,  were  concerned,  as  compared  with  the  other  engines 
of  the  same  size  and  class  in  similar  service.  Neither  had  there  been 
any  improvements  in  the  engine's  fuel  record,  over  what  it  had  made 
for  the  years  preceding  the  application  of  the  short  front  end  and  the 
diamond  stack. 

Things  have  come  to  my  notice,  however,  that  lead  me  to  believe 
that  a  great  deal  depends  upon  other  conditions  in  connection  with 
the  engine  ;  that  the  size  of  the  fire  box,  the  grate  area,  the  lengthy 
number  and  size  of  the  flues,  brick  arch,  whether  there  are  air  flues 
just  above  the  fire,  all  have  a  decided  influence  on  what  shall  be  the 
result  obtained  with  any  change.  Some  few  years  ago,  during  a  coal 
famine,  our  company  purchased  a  few  hundred  cars  of  Wyoming  coal, 
to  be  used  in  our  engines  with  the  extension  front  and  straight  stack. 
We  were  not  at  all  successful  with  the  experiment.  We  left  a  streak 
of  fire  all  the  way  across  the  State  of  Iowa  ;  set  fire  to  stock  cars,  to 
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stock  yards,  to  depots,  to  the  grass,  in  fact,  we  made  a  conflagration, 
and  we  had  to  call  a  halt  and  send  the  fuel  to  stationary  boilers  to  be 
burned.  Now,  I  understand  there  are  people  who  are  able  to  burn 
that  fuel  and  not  meet  with  the  disastrous  results  we  had.  Therefore, 
I  think  the  quality  of  the  coal  may  decidedly  affect  the  results  to 
be  obtained. 

We  know  this,  with  the  extension  front,  that  we  often  get  hold  of 
coal  that  is  old,  has  been  a  long  while  in  the  coal  house,  and  has 
become  air-slacked,  and  find  that  we  get  very  bad  results  on  account 
of  its  filling  up  the  front  end  too  rapidly.  I  have  always  believed  that 
we  were  at  least  showing  something  in  our  efforts  at  cleanliness,  and 
for  prevention  of  fires,  when  we  brought  in  ten,  fifteen  or  twenty 
bushels  of  cinders  and  ashes  in  the  front  end  of  our  extension  fronts, 
and  emptied  them  in  the  ash-pit,  and  our  experience  has  not  been  in 
the  line  of  one  of  the  references  given  in  the  paper  in  which  it  is 
claimed  that  the  front  end  filled  up  in  ten  miles'  heavy  service,  as 
much  as  it  would  have  filled  up  at  all.  This  is  not  our  experience, 
except  in  a  very  few  cases,  which  are  in  the  line  of  the  fine  slacked  coal 
that  I  have  just  referred  to.  We  can  run  fifty,  sixty,  or  seventy  miles 
and  gather  most  of  our  sparks  during  that  time.  If  you  allow  the 
front  end  to  continue  to  fill  up  after  that,  the  engine  then  becomes 
very  dirty,  and  commences  to  throw  out  an  enormous  number  of 
sparks  and  cinders  and  ashes,  and  increases  its  liability  to  set  out  fire 
several  fold.  While  I  have  had  no  personal  experience,  as  I  said 
before,  with  these  self-cleaning  front  ends,  it  seem  to  me  that  when 
we  have  filled  up  our  extension  front  to  the  point  that  I  have  just 
referred  to,  then  we  have  turned  that  extension  front  end  into  what 
would  be  a  so-called  self-cleaning  front  end,  and  if  that  is  true 
I  do  not  like  a  self-cleaning  end,  because  we  find  that  the  front  ends 
become  dangerous  in  setting  out  fires,  when  they  get  into  that  con- 
diti(m,  and  are  also  dirty. 

The  Prksidknt  :  Our  Secretary  has  a  correction  which  I  would 
like  to  have  him  make. 

'VuE  Sfx'RETary  :  On  page  7,  nine  lines  from  the  beginning  of  the 
first  paragraph  on  that  page,  is  the  date,  1800.  That  should  read 
1880. 

Mk.  J.  F.  Dkkms  (C,  B.  &  Q.  R.  K. )  •  ^  ^^^^  ^^^^  ^he  pa- 
per over  with  the  care  that  I  would  like  to  devote  to  it,  but  it  cer- 
tainly contains  a  great  deal  of  valuable  information  and  suggestion, 
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and  taken  in  connection  with  Mr.  Squires'  paper,  which  is  referred  to, 
and  which  I  think  was  read  in  1893,  gives  us  a  very  full  and  com- 
plete history  of  spark-arresting  devices,  but  there  are  some  points  in 
this  paper  that  impressed  me. 

On  page  5,  near  the  bottom  of  the  page,  we  find  this,  which  is 
practically  just  what  Mr.  Manchester  has  mentioned:  "it  being  now 
generally  recognized  that  practically  all  the  solid  matter  that  passes 
through  the  tubes  is  thrown  out  of  the  stack,  and  that  if  this  can  be 
done  without  liability  to  start  fires  on,  or  adjacent  to  the  right  of  way, 
it  is  desirable  that  the  smoke  box  should  be  cleared  by  the  exhaust." 

I  am  very  much  inclined  to  agree  with  Mr.  Manchester  on  this 
point.  I  doubt  if  that  is  the  correct  position.  On  page  8,  in  refer- 
ence to  a  report  made  by  the  Master  Mechanics'  Association,  the 
writer  says:  ''This  report  is,  however,  extremely  indefinite  and  wholly 
unconclusive,  and,  as  in  later  discussions  of  the  same  subject,  treats  of 
the  brick  arch  in  fire  box  as  being,  in  some  unexplained  manner,  re- 
lated to  the  extended  smoke  box."  f'rom  this  we  would  infer  that 
the  writer  thinks  there  should  be  no  connection  between  the  brick 
arch  in  the  fire  box  and  the  extended  smoke  box.  I  do  not  believe 
that  is  a  correct  position.  When  extended  smoke  boxes  were  first 
applied,  fire  boxes  were  much  smaller,  grate  areas  smaller,  heating 
surface  much  more  limited,  and  a  much  sharper  blast  on  the  fire  was 
necessary,  and  it  seems  to  me  that  as  we  come  to  larger  grate  area, 
more  ample  heating  surface,  and  are  enabled  to  reduce  the  blast 
on  the  fire,  that  there  is  a  very  intimate  connection  between  the  brick 
arch  in  the  fire  box  and  the  extended  front ;  and  it  strikes  me  that  as 
this  goes  on,  we  are  reaching  a  time  when  the  blast  on  the  fire  will  be 
so  mild  that,  with  properly  arranged  brick  arch,  it  will  be  quite  possi- 
ble to  apply  an  extension  front  that  will  retain  pretty  nearly  all  the 
sparks,  that  are  carried  through  the  tubes,  and  it  seems  to  me  it 
is  incorrect  to  claim  that  there  is  no  connection  whatever  between  the 
brick  arch  and  the  extended  front. 

On  page  9  I  find  this  language  :  "  It  is  doubtless  unnecessary  to 
add  that  the  'perfect  spark-arrester '  which  the  committee,  in  com- 
mon with  most,  if  not  all,  of  their  brother  master  mechanics  were  in 
search  of,  has  not,  up  to  this  date,  been  discovered."  Well,  cannot 
we  with  equal  truth  say  that  the  perfect  valve  motion  has  not  been 
discovered;  that  the  perfect-counterbalance  has  not  been  discovered  ; 
in  fact,  can  we  not  say  the  same  with  reference  to  many  other  parts  of 
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.  the  locomotive?  I  doubt,  however,  if  we  would  be  justified  in  abandon- 
ing our  present  valve  motion  and  go  back  to  the  old  hook  motion,  simply 
because  we  have  not  as  yet  discovered  what  we  would  call  a  perfect 
valve  motion,  and  it  occurs  to  me  that  as  we  are  coming  to  larger  fire 
boxes,  just  as  Mr.  Manchester  has  mentioned,  and  are  enabled  to  re- 
duce the  draft,  with  ample  heating  surface,  etc.,  we  are  going  to 
see  the  time  when  we  will  have  an  extended  front,  which  is  in  fact,  as 
well  as  in  theory,  a  spark-retainer,  or  receptacle  for  sparks,  and  when 
railroad  companies  are  paying  out  hundreds  of  thousands  of  dollars  a 
year  for  fire  claims  it  may  be  well  to  devote  thought  to  it,  and  cer- 
tainly not  do  anything  to  discourage  development  in  that  line. 

In  Figs.  16  and  17  is  shown  the  Johnstone  front,  which  is  one  of 
the  so-called  self-cleaning  front  ends.  You  will  notice  the  netting 
that  reaches  up  to  the  front  and  top  of  the  smoke  box  is  not  connected 
at  the  bottom,  leaving  an  open  space  of  seventeen  inches  for  entire 
width  of  box,  no  netting  at  all  being  between  the  bottom  of  the  petti- 
coat pipe  and  the  lower  part  of  the  vertical  netting.  Now,  I  doubt  if  we 
want  to  try  anything  of  that  kind  in  the  western  country  where  there 
is  so  much  danger  of  fire.  You  will  also  notice  in  the  Turner  front  end 
that,  although  I  am  not  certain  but  I  should  say  from  looking  at  the  cut, 
there  is  an  opening  near  the  lower  part  of  what  may  be  termed  the 
vertical  section  of  netting,  and  on  the  Bell  front  end,  that  is,  Fig.  23, 
there  is  an  opening  of  two  inches  clear  across  the  entire  box,  pro- 
tected below  with  a  piece  of  netting  which  is  not  connected. 

I  note  in  the  cut  of  the  Bell  front,  a  netting  is  shown  with  meshes 
\%x2yi.  Now,  that  is  certainly  quite  a  liberal  opening,  and  it 
occurs  to  me  that  if  these  self-cleaning  fronts  were  fitted  with  netting 
having  2i^x2)^-inch  mesh,  or  2}^x3-inch  mesh,  as  is  the  practice  on 
some  western  roads,  they  would  very  quickly  cease  to  be  self-cleaning. 
My  idea  is,  that  the  cinders  retained  in  the  extension  front  are  those 
of  largest  size  and  most  liable  to  start  a  fire,  and  that,  for  this  reason 
it  is  quite  an  element  of  safety. 

Some  years  ago  I  experimented  with  a  self-cleaning  front,  fitted 
with  netting  2^x2}4  mesh,  with  anything  but  satisfactory  results.  I 
also  conceived  the  idea  about  the  same  time,  of  using  what  is  shown 
in  the  (^oburn  front,  consisting  of  a  lot  of  projections,  and  referred 
to  as  a  ''pulverizer'  or  atomizer,"  but  before  going  into  it,  decided 
to  try  and  find  out  just  what  was  necessary  to  pulverize  these  pieces 
of  coke.   I  arranged  an  air-l)hist  through  a  2-inch  pii)C  with  an  ane- 
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mometer  to  measure  the  force  of  the  blast,  and  properly  located 
spikes  against  which  the  cinders  would  be  thrown  when  they  came  out 
of  the  pipe,  and  after  repeating  the  experiment  several  times,  with 
blast  ranging  from  two  inches  to  ten  inches  of  water,  and  throwing  the 
sparks  against  spikes  that  were  clean  and  sharp,  instead  of  having  a 
coat  of  soot  to  make  them  like  velvet,  as  must  be  true  in  practice  on 
a  locomotive,  I  found  the  effect  quite  inappreciable,  and,  of  course, 
decided  not  to  apply  any  ''pulverizers." 

I  am  ?irmly  of  the  opinion  that  as  we  come  to  larger  grate  area, 
permitting  lighter  draft  and  lower  rate  of  combustion,  the  extension 
front  will  be  found  capable  of  retaining  the  few  cinders  carried  to 
smoke  box,  between  points, where  they  can  be  cleaned,  and  will  add 
much  to  cleanliness  of  train  and  comfort  of  passengers,  and  also  aid 
in  preventing  setting  out  of  fires. 

The  Secretary  then  read  the  following  communication  from  the 
superintendent  of  the  Baldwin  Locomotive  Works  : 

Philadelphia,  Pa.,  Sept.  16,  1899. 
Mr.  F.  M.  Whyte,  Secretary  Western  Railivay  Club, 
Chicago,  III.  : 

Dear  Sir — I  have  received  your  letter  of  September  9,  and  also  the  pamphlet. 
It  will  be  impossible  for  me  to  be  present  at  the  meeting,  or  to  send  you  a  written 
discussion  of  the  paper. 

There  are  so  many  devices  used,  and  all  doing  good  work,  that  I  am  inclined 
to  think  almost  anything  can  be  used,  but  the  best  results  could  be  obtained  without 
any  obstruction  at  all  in  the  smoke  box. 

Yours  truly,  S.  M.  Vauclain. 

The  Secretary  :  In  this  last  sentence  Mr.  Vauclain,  I  believe, 
intends  to  convey  the  idea  that  a  front  end  with  no  netting  in  it  to 
obstruct  the  passage  of  gases  would  give  the  best  results,  and  this  is 
probably  true  as  far  as  draft  and  back  pressure  are  concerned,  because 
with  2)^x2^ -inch  mesh,  say  No.  11  wire,  the  exhaust  must  take  place 
through  a  very  small  nozzle  to  produce  the  same  draft  through  the 
tubes  that  would  be  produced  if  the  mesh  were  2x2  or  with  larger 
openings.  Some  roads  have  taken  2^x2^  with  the  expectation  of 
breaking  up  the  cinders  and  reducing  the  chances  of  setting  fires,  and 
this  is  a  very  good  reason.  Either  the  cinders  must  be  broken  small 
enough  to  pass  through  the  netting  or  they  are  retained  in  the  smoke 
box.  There  are  some  devices  in  use  in  the  east  which  are  arranged 
so  that  the  extension  may  be  cleaned  at  desirable  points  on  the  road. 
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These  are  in  the  form  of  adjustable  diaphragms,  and  when  adjusted 
in  a  certain  position,  the  cinders,  or  a  larger  portion  of  them,  are 
retained  in  the  smoke  box.  While  running  through  a  section  of 
country  in  which  there  is  no  danger  of  setting  out  fire,  the  diaphragm 
is  dropped  and  the  front  end  is  cleared  of  cinders.  It  is  claimed  that 
the  arrangement  gives  much  satisfaction. 

Mr.  p.  H.  Peck  :  I  recollect  several  years  ago,  Mr.  Briggs,  mas- 
ter mechanic  at  Providence,  Rhode  Island,  used  a  large  cone  in  a 
wood  burner  stack.  He  had  a  large  pipe  running  from  near  the  top 
back  through  the  top  of  the  boiler  into  the  fire  box  so  as  to  burn  the 
cinders,  but  I  have  never  seen  an  engine  so  equipped  ;  I  have,  how- 
ever, seen  a  drawing  of  one.  I  have  tried  experiments  since  I  have 
been  in  Chicago,  with  a  stack  with  two  fans  inside.  The  fans  were 
run  by  the  exhaust  of  the  engine  and  carried  the  sparks  back  to  the 
ash  pan,  but  the  device  was  a  failure.  The  fans  would  fill  with  small 
cinders  and  dust  and  would  not  work.  We  are  now  using  a  front  with 
which  we  can  handle  the  sparks  in  any  way  desired,  by  adjusting  a 
diaphragm  ;  either  catching  them  or  throwing  them  out.  We  do  not 
want  the  sparks,  but  catch  them  to  prevent  fires,  and  it  is  for  that 
purpose  that  the  sparks  are  caught  in  the  extension  front  end. 

About  twenty-five  years  ago  the  Rock  Island  &  St.  Louis  railroad 
had  a  straight  stack  and  small  front  end.  The  netting  was  cone- 
shaped  and  extended  from  the  nozzles  to  the  top  of  the  stack  so  the 
netting  was  continuous  for  the  length  of  stack  and  front  end  com- 
bined. I  never  knew  of  any  other  road  using  this  device  and  do  not 
know  how  it  worked,  but  I  do  not  think  it  amounted  to  very  much  as 
no  other  road  adopted  it.  This  stack  had  no  cone  and  was  a  good 
steamer. 

Mr.  Hill  (P.  &  P.  U.  Ry.)  :  In  1887,  I  changed  some  engines 
from  diamond  to  straight  stacks  ;  with  the  diamond  stack  they  were 
very  hard  steamers.  The  change  made  very  free  steamers  of  them. 
The  high  nozzle  extending  a  little  above  the  top  row  of  flues  was  used 
with  a  deflecting  plate  back  of  the  exhaust  nozzle,  and  3x3  mesh  No. 
12  wire  netting  straight  across  the  smoke  box  just  above  the  top  row 
of  flues.  The  smoke  box  of  these  engines  was  only  thirty  inches  long 
from  flue  sheet  to  front  end.  No  cinder  pocket  was  used.  No  cin- 
ders accumulated  in  the  front  ends  and  we  have  had  no  trouble  on 
account  of  fires.  These  engines  are  running  in  this  condition  today. 
The  illustration  herewith  shows  the  device  as  used  in  all  engines  we 
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have  had  built  for  the  past  ten  years.  No  cinder  pocket  for  the  dis- 
charge of  cinders  is  used,  notwithstanding  the  cut  shows  one.  This  is 
explained  by  the  fact  that  this  is  an  illustration  of  a  builder's  blue  print 
and  is  so  arranged  to  put  on  cinder  pocket  for  parties  who  desire  it. 
You  will  notice  in  this  illustration  that  I  bring  the  deflecting  plate  for- 
ward of  the  exhaust  nozzle.  This  gives  more  area  back  of  the  plate 
and  keeps  the  front  end  clear  of  cinders.  Instead  of  wire  netting  we 
use  perforated  plate  No.  7  wire  gauge  thick,  with  holes  }{xl}^  inches 
round  ends.  We  find  this  to  be  a  very  satisfactory  and  economical 
arrangement.  The  expense  of  cleaning  out  extension  front  ends  is 
quite  an  item.  On  passenger  and  suburban  engines  we  use  the  exten- 
sion front  end,  catching  the  cinders  and  cleaning  them  out  at  the  ends 
of  the  run.  This  is  done  as  a  matter  of  comfort  for  the  passengers. 
If  on  long  runs  it  is  found  that  the  front  end  fills  up  before  getting  to 
the  end  of  the  run,  a  spark  ejector  can  be  put  on  to  operate  by  steam 
or  air  and  handled  by  the  engineer  from  the  cab. 

The  President  :  I  hope  it  will  not  be  necessary  to  call  on  the 
members,  but  that  the  discussion  will  proceed  as  it  has.  It  is  cer- 
tainly a  very  interesting  subject  and  one  that  comes  home  to  us  very 
forcibly,  especially  when  there  is  a  fire  in  the  immediate  vicinity. 

Mr.  F.  Slater  (C.  &  N.-W.  Ry.)  :  I  have  given  this  question 
of  extension  front  and  spark-arresting  devices  considerable  thought 
and  have  had  considerable  experience  with  it,  and  I  believe  that  for 
the  protection  of  any  railroad  it  is  necessary  to  have  an  extension 
front,  so  that  you  can  go  into  court  and  show  that  you  have  a  device 
for  arresting  sparks.  I  have  been  fortunate,  or  unfortunate,  as  you 
might  call  it,  in  being  sent  to  several  places  to  give  testimony  in  cases 
of  fire  suits,  and  the  lawyers  were  always  cheerful  when  they  could 
prove  that  the  company  had  a  modern  spark-arrester  and  could  con- 
vey the  idea  to  the  jury  that  the  company  had  done  everything  in  its 
power  to  arrest  the  sparks.  I  have  read  this  report  somewhat 
carefully  and  agree  with  Mr.  Vauclain  that  it  is  useless  for  a  body 
of  men  to  ever  attempt  to  get  a  standard  front.  It  will  never  be  ac- 
complished. Everybody  has  got  the  best  front  end.  A  short  time 
ago  r  had  an  engine,  on  the  division  that  I  have  charge  of,  that  both- 
ered me  for  steam.  The  engine  was  ecpiipped  with  the  front  end  rec- 
ommended by  the  Master  Mechanics'  Association,  but  the  engineers 
would  come  to  me  and  tell  me  that  the  style  of  front  end  that  they 
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used  on  a  neighboring  road  was  so  much  better,  and  I  would  send  for 
blue  prints  and  change  the  front  end  to  that  style.  I  think  I  tried  a 
dozen  different  styles  and  finally  went  back  to  the  Master  Mechanics' 
front  end  and  got  the  result  that  I  had  before.  It  was  not  entirely 
satisfactory,  but  it  is  fully  as  good  as  the  other  front  ends  tried,  so  I 
feel  quite  confident  that  we  will  never  get  a  standard  front  end  which 
will  meet  the  conditions  in  every  case,  because  each  style  of  front 
end  contains  the  notions  of  the  men  at  the  head  of  the  department. 

The  President  :  I  think  it  would  be  very  interesting,  and  also 
instructive,  if  we  could  have  an  expression  of  opinion  from  the  differ- 
ent representatives  here  of  the  different  roads,  as  to  whether  they  use 
perforated  plate  or  wire  netting  and,  if  they  use  wire  netting,  of  what 
dimension.  I  think  this  would  add  to  the  interest  of  the  meeting. 
We  will  be  glad  to  have  information  on  the  subject. 

Mr.  F.  a.  Delano  (C,  B.  &  Q.  Ry. )  :  I  had  not  intended  to 
say  anything  on  this  paper  ;  in  fact,  I  have  not  had  time  to  read  it 
through.  It  seems  to  me  that  the  Club  can  certainly  testify  their 
appreciation  of  Mr.  Bell's  efforts  to  ravel  out  and  put  in  concise  shape 
this  very  complex  question.  It  is  true  that  every  master  mechanic 
has  his  own  views  on  the  subject,  and  also  undoubtedly  true  that  the 
devices  which  work  well  on  certain  locomotives  with  a  certain  kind  of 
fuel,  will  not  work  well  on  different  types  of  locomotives  or  with  the 
different  fuel.  Mr.  Bell  says  very  truly  on  page  2  :  ''Any  and  every 
spark-arrester  is  necessarily  an  attempt  to  compromise  two  directly 
conflicting  conditions — one  being  freedom  of  draft  and  discharge  of 
smoke  and  gases,  and  the  other  the  prevention  of  the  escape  of  solid 
matter  in  state  of  ignition  from  the  stack."  This,  it  seems  to  me,  is  a 
very  true  statement.  In  the  old  style  front  ends  with  the  diamond 
stack,  having  low  exhaust  nozzles,  which  were  extensively  used  up  to 
1885,  and  even  since,  the  idea  was  to  project  the  sparks,  and  to  shoot 
them  with  such  force  against  a  cone  that  they  would  be  broken  up, 
and  when  they  escaped  from  the  stack  be  too  small  to  do  any  harm 
in  setting  out  fires. 

The  extension  front  end  is  certainly  a  vast  improvement  over  this, 
to  my  mind,  in  that  by  the  use  of  the  high  exhaust  nozzle  the  baffle 
plate  and  netting  at  the  front  end,  the  sparks  or  cinders,  instead  of 
being  projected  out  of  the  front  end,  are  sucked  or  drawn  through, 
and  then  thrown  out  of  the  stack.     Now,  it  seems  as  though  some 
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master  mechanics  have  been  going  backward  a  little  bit  to  the  old 
idea  of  projecting  the  sparks  out.  They  have  gone  back  to  lower 
exhaust  nozzles,  and  shortening  up  the  front  end.  In  the  words 
of  the  congressman  from  Georgia,  I  think  it  behooves  us  to  look 
around  and  find  out  where  we  are  at."  What  do  we  want  to  accom- 
plish ?  Do  we  want  to  throw  the  sparks  out  of  the  stack,  simply 
throwing  them  out  in  such  a  condition  that  they  will  not  set  out  fires^ 
or  do  we  want  to  keep  the  cinders  in  the  front  end  ?  For  freight 
engines  you  might  say  that  it  was  immaterial ;  that  if  the  self-cleaning 
front  end  was  a  good  idea,  you  would  not  have  to  be  bothered  with 
cleaning  out  the  front  end  at  frequent  intervals,  and  so  long  as  the 
sparks  did  not  go  out  in  a  condition  to  cause  ignition  there  would  be 
no  harm  done,  but  certainly  in  passenger  service  any  master  me- 
chanic who  can  produce  an  engine  that  will  not  throw  cinders,  even 
though  they  may  be  stone  cold,  is  accomplishing  a  great  big  thing. 

There  are  eastern  roads  today  that  advertise  on  their  time-tables 
that  they  use  smokeless  coal,  anthracite,  or  coke.  One  of  the  promi- 
nent Boston  roads  is  now  using  coke  to  a  large  extent  and  we  fellows 
that  cannot  get  anthracite  and  cannot  get  coke  have  got  to  do  the 
next  best  thing.  Hence,  it  seems  to  me  that  I  rather  differ  from  Mr. 
Bell's  conclusions,  that  what  we  want  is  a  self-cleaning  front  end.  I 
wish  some  of  the  master  mechanics  in  the  room  would  feel  moved  to 
tell  some  of  their  experiences.  I  know  of  one  in  this  room  who  made 
a  very  intelligent  experiment  with  a  device  suggested  by  Mr.  Von 
Borries  of  the  German  State  Railway.  As  I  remember  that  experi- 
ment it  did  away  entirely  with  the  baffle  plate,  using  an  exhaust  noz- 
zle which  was  about  as  high  as  the  top  row  of  tubes  and  with  a 
straight  netting  across  the  front  end.  You  can  readily  see  that  with 
that  arrangement  the  draft  in  the  front  end  was  produced  entirely  by 
the  suction  ;  that  there  were  no  sparks  projected  at  all  until  they  got 
above  the  top  row  of  flues.  Those  engines  were  exceedingly  success- 
ful in  retaining  the  sparks.  I  know  of  one  that  was  in  switching 
service  that  had  to  be  cleaned  out  about  two  or  three  times  as  often 
as  other  engines  of  similar  design  provided  with  a  baffle  plate  and  a 
lower  exhaust.  That  design  certainly  accomplished  one  of  the  ob- 
jects that  we  want  to  accomplish,  at  least  for  passenger  service  ;  it 
retained  the  cinders  and  the  sparks  in  the  front  end. 

Mr.  Mill:     1  saw  some  years  ago  a  Western  road,  I  do  not 
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now  know  just  where  it  was,  that  had  the  extension  front  of  the  en- 
gines equipped  with  steam  ejectors,  to  blow  the  sparks  out. 

Mr.  Peck  :  I  had  an  engine  equipped  with  a  steam  ejector  and  it 
worked  nicely  in  warm  weather,  but  it  did  not  work  at  all  in  cold 
weather,  on  account  of  freezing  up. 

Mr.  William  Forsyth  (C,  B.  .&  Q.  Ry.)  :  The  author  seems  to 
sum  up  the  whole  matter  in  the  last  sentence  of  the  paper,  where  he 
inquires  ''whether  or  not  an  appliance  can  be  produced  whereby  cin- 
ders may  be  returned  to  the  fire  box  in  a  practically  useful  manner?" 

That  suggests  to  me  the  ideal  way  of  arranging  a  draft  appliance, 
which  is  one  that  will  not  throw  the  cinders  into  the  smoke  box  at  all, 
but  will  leave  most  of  them  in  the  fire  box.  That  can  only  be  ac- 
complished by  a  very  mild  draft,  and  a  mild  draft  can  only  be  used 
when  burning  coal  at  a  very  low  rate  of  combustion,  and  a  low  rate 
of  combustion  can  only  be  obtained  by  having  a  large  grate  area. 
That  brings  us  to  the  conclusion  that  the  only  remedy  for  the  difficul- 
ties that  we  have  been  trying  to  overcome  with  draft  appliances,  is  to 
enlarge  the  grate  area. 

Now,  it  is  true  that  this  is  no  remedy  for  existing  engines,  but  it 
certainly  suggests  what  should  be  the  proper  construction  of  the  large 
new  engines  which  are  now  being  built. 

The  point  is  that  with  the  use  of  larger  cylinders  and  higher 
speeds,  the  rates  of  combustion  must  certainly  increase,  and  with 
those  rates  of  combustion  increased,  the  intensity  of  the  draft  must 
be  increased,  and  if  we  retain  the  present  normal  area  of  the  grate 
and  continue  such  a  small  ratio  of  grate  to  steam  consumption,  it  will 
only  repeat  in  the  future  all  the  trouble  that  we  are  having  with  small 
engines  at  present.  The  large  engines  which  are  being  built  today 
with  moderate  sized  fire  boxes  are  doing  such  splendid  service  when 
measured  on  the  ton-mile  basis,  as  compared  with  small  engines,  that 
very  little  attention  is  being  paid  to  coal  economy.  The  real  meas- 
ure of  the  efficiency  of  the  draft  appliance  is,  first,  it  should  make 
sufficient  steam,  and,  second,  it  should  make  it  economically.  I  be- 
lieve the  only  arrangement  of  the  locomotive  which  will  produce  the 
maximum  economy  is  that  where  the  rate  of  combustion  is  kept  down 
to  100  pounds  or  less,  per  square  foot  of  grate. 

It  has  been  shown  repeatedly  in  careful  experiments,  not  only  in 
the  testing  plant  at  Purdue,  but  on  the  road,  that  whenever  these 
rates  are  exceeded,  economy  in  coal  burning  is  seriously  affected. 
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This,  then,  is  my  suggestion  in  discussing  this  paper  on  draft  ap- 
pliances, that  in  considering  all  the  troubles  we  have  with  the 
present  engines,  that  a  large  part  of  it  is  due  to  small  fire  boxes,  and 
that  is  therefore  an  argument  for  building  larger  fire  boxes  on  new 
engines. 

The  President  :  I  am  told  that  the  B.,  C.-R.  &  N.  are  making 
some  experiments  on  single  shovel  firing,  and  I  would  like  to  ask  Mr. 
Bushnell  if  any  special  arrangements  or  changes  have  been  made  to 
the  front  end  of  their  locomotives  on  account  of  this? 

Mr.  Bushnell  (  B.,  C.-R.  &  N. )  :  There  has  been  no  attention 
paid  to  the  front  end  nor  the  question  of  netting.  We  have  been 
using  the  front  end  as  it  always  has  been  used.  We  have  no  appliance 
except  the  brick  arch  and  the  ordinary  front  end  appliance,  simply 
a  baffle  plate  in  front  of  the  head  cross  line. 

Mr.  E.  E.  Russell  Tratman  {^Engineering  News) :  Mr.  President, 
the  grate  area  of  the  newest  Illinois  Central  ^rate  is  longer  than  has 
been  stated;  it  is  37^  feet  long  by  3}^  feet  wide.  In  regard  to  the 
Union  Pacific  smoke  stack,  I  notice  that  the  design  now  is  very  differ- 
ent from  the  old  stack  that  they  used  before  the  straight  stack  was 
tried.  They  then  used  the  old-fashioned  diamond  stack  in  which 
the  two  cones  were  almost  alike,  very  much  narrower  and  deeper 
than  in  the  present  stack.  At  the  top  the  opening  is  much  wider  than 
in  the  old  diamond  stack.  With  this  increased  opening  they  get  so 
much  better  draft  that  they  are  enabled  to  widen  their  exhaust  nozzles 
very  much.  They  also  use  a  very  low  nozzle,  which  is  only  about 
six  inches  from  the  bottom  of  the  smoke  box,  but  then  there  is  a  draft 
pipe  that  extends  up  from  that  almost  to  the  base  of  the  stack. 

Some  of  the  European  roads  are  now  trying  the  extension  front. 
I  do  not  know  what  the  inside  arrangement  is,  but  several  of  them 
put  the  smoke  stack  on  the  front  part  of  the  smoke  box  instead  of  the 
back. 

As  to  the  question  of  fuel,  the  lignite  or  light  coal  is  used  on  the 
Union  Pacific,  and  it  is  almost  impossible  to  use  that  with  the  straight 
stack.  They  have  had  the  same  experience  on  the  Canadian  Pacific 
or  divisions  where  they  have  used  the  same  kind  of  coal.  They  tried 
the  straight  stacks  on  some  of  the  engines  and  had  to  go  back  to  the 
ohl  diamond  stack. 

1  think  it  would  be  very  desirable  if  we  could  devise  some  way 
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to  operate  engines  by  which  we  would  not  have  to  deal  with  these 
sparks  and  cinders  so  much,  but  as  long  as  we  have  to  deal  with  them 
it  is  an  important  question  what  we  are  going  to  do.  It  is  an  impor- 
tant question  on  passenger  trains,  especially  on  roads  that  have  an 
excursion  and  tourist  service,  as  they  have  on  the  Boston  &  Maine, 
which  road  is  now  using  coke  fuel.  According  to  public  reports  the 
sparks  and  cinders  have  cost  them  about  $100,000  a  year  for  fires 
alone.  This  they  expect  to  save  by  using  coke,  which  costs  no  more 
than  the  coal. 

Mr.  Manchester  :  We  have  with  us  today  one  of  the  gentlemen 
who  was  formerly  in  the  East  and  was  one  of  the  good  thinkers  and 
talkers  in  the  East,  and  I  think  the  best  way  for  him  to  start  in,  in  the 
West,  is  to  commence  talking  in  the  Western  Railway  Club.  I  hope 
we  will  hear  from  Mr.  Henderson  of  the  North-Western. 

Mr.  G.  R.  Henderson  (C.  &  N.-W.)  :  I  do  not  think  I  deserve 
all  the  compliments  that  Mr.  Manchester  has  given  me  and  I  did  not 
know  that  it  was  one  of  the  rules  that  outsiders  could  speak.  I  intend 
to  file  an  application  for  membership  and  probably  will  work  my 
tongue  for  all  it  is  worth  later  on,  but  I  think,  probably,  it  is  one  of  the 
rules  that  outsiders  are  not  supposed  to  speak,  and  if  that  is  the  case, 
I  will  wait  until  I  am  no  longer  an  outsider. 

The  President  :  It  is  not  one  of  our  rules.  Outsiders  are  very 
welcome,  and  we  will  be  glad  to  hear  from  you. 

Mr.  Henderson  :  I  would  like  to  second  very  strongly  what  Mr. 
Forsyth  has  said  in  regard  to  larger  grates.  I  am  one  of,  possibly,  a 
minority  who  believe  in  large  grates.  Besides  the  good  effects  of  re- 
ducing the  rate  of  combustion  by  which  we  are  enabled  to  gain  an 
increased  efficiency  of  fuel,  both  by  lower  rate  of  combustion  and 
also  by  smaller  loss  through  the  stack  of  unburned  fuel,  I  think  the 
large  grate  is  very  useful  in  giving  you  a  much  greater  range  in  work- 
ing your  fire.  Of  course  if  your  grate  is  too  large  it  is  a  very  simple 
matter,  as  many  have  done,  to  reduce  it,  but  I  think  nowadays  it  is 
almost  impossible  to  get  too  large  a  grate,  and,  as  some  of  the  experi- 
ments recently  have  shown  on  the  Philadelphia  &  Reading,  even  the 
bituminous  coal  with  the  large  Wootten  fire  box  produces  good 
results. 

There  is  one  point  in  the  conclusions  that  I  beg  to  differ  from,  and 
that  is,  that  the  front  end  should  be  of  what  is  known  as  the  self-clean- 
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ing  type.  I  think  a  self-cleaning  front  end  is  probably  a  self-dirtying 
back  end  of  the  train,  and  any  one  that  has  traveled  very  much  in 
sleeping  cars  in  the  summer  time  no  doubt  has  often  experienced  con- 
siderable disgust  on  finding  his  pillow  like  a  piece  of  coal,  and  what 
you  would  get  rid  of  at  the  front  end  goes  down  the  passenger's  ears 
and  neck  and  does  a  great  deal  of  harm.  Of  course  a  great  many  do 
not  pay  much  attention  to  passenger  service,  preferring  the  freight 
service,  but  there  are  others  that  like  to  make  it  attractive  to  pas- 
sengers. 

Then,  again,  the  point  that  Mr.  Slater  brought  out  in  regard  to  the 
court  claims  in  case  of  protection  ;  it  certainly  is  very  much  more  log- 
ical to  think  they  have  a  winning  chance  before  an  average  jury,  if  they 
can  show  that  they  had  attempted,  at  least,  to  the  best  of  their  ability 
to  control  and  retain  the  hot  sparks,  instead  of  throwing  them  all 
over  the  country.  I  would  like  to  put  myself  on  record  as  being 
against  the  self-cleaning  method,  particularly  in  passenger  trians.  I 
think  with  the  freight  trains  it  depends  on  the  fuel,  and  the  condition 
of  the  country  where  you  run.  If  you  run  through  a  desolate  country 
where  there  is  nothing  but  sand,  it  would  not  be  damaged  by  throw- 
ing the  fires,  as  would  be  the  case  in  inhabited  parts  of  the  country. 
But  in  passenger  service  I  think  it  is  very  important  that  every  effort 
should  be  made  to  keep  the  passenger  trains  as  clean  as  possible. 

The  President  :  This  is  certainly  an  interesting  subject  and 
there  is,  no  doubt,  considerable  more  to  be  said  on  it.  Our  Secretary 
wrote  to  several  of  our  members,  and  among  them  Mr.  Pattee  of^  the 
Great  Northern.  I  understand  that  he  is  here,  and,  if  so,  we  will  be 
pleased  to  hear  from  him. 

Mr.  Pattee  :  I  want  to  say  that  I  have  not  read  the  advance 
sheets  of  the  paper  and  would  rather  be  excused. 

Mr.  Whyte  :  Mr.  Forsyth  and  Mr.  Henderson  advocate  larger 
grates,  claiming  that  large  grates  would  prevent  the  throwing  of  cin- 
ders, on  the  principle  that  the  rate  of  combustion  per  square  foot  of 
grate  will  be  lower  and  there  result  a  less  'Mifti^ig"  effect  on  the  fire. 
There  are  others  who  are  trying  to  produce  devices  which  may  or  may 
not  draw  fewer  cinders  from  the  fire  box,  but  will  catch  those  cinders 
which  arc  drawn  through  the  tubes  and  retain  such  cinders  ;  while 
other  designers  are  working  on  devices  which  will  break  up  and  ex- 
tinguish the  cinders  before  the  cinders  are  thrown  from  the  stack. 


Discussion  on  Locomotive  Front  Ends 


53 


The  efforts  take  three  directions  ;  one  being  to  reduce  the  number  of 
cinders  thrown  from  the  stack  by  reducing  the  number  drawn  from 
the  fire  box  ;  another,  to  gain  the  same  end  by  retaining  the  cinders  in 
the  extension';  and  the  third,  to  break  up  the  cinders  and  extinguish 
the  fire  in  them  and  then  throw  them  out.  The  first  is  the  most  desir- 
able, because  the  light  particles  of  coal  which  would  form  cinders  are 
kept  in  the  fire  box,  where  they  should  be  kept,  and  because  of  the 
possible  improvement  in  cylinder  economy  by  using  a  larger  exhaust 
tip.  Some  others,  inore  or  less  thoughtful  individuals,  are  working 
along  lines  more  closely  allied  to  the  suggestion  of  Mr.  Forsyth;  but 
they  are  attempting  to  use  other  means  to  assist  the  exhaust  in  pro- 
ducing the  required  draft,  and  while  the  methods  used  may  be  ques- 
tionable, nevertheless  the  end  sought  is  entirely  commendable.  There 
are  at  least  two  roads  entering  Chicago  which  are  experimenting  with 
a  device  which  depends  for  its  operation  upon  the  principle  that  if 
the  current  of  steam  up  the  stack  is  properly  controlled  there  will  be 
a  counter  current  of  air  down  the  stack,  and  it  is  claimed,  further, 
that  this  counter  current  will  continue  through  the  tubes  to  the  fire 
box.  It  is  certain  that  there  will  be  a  counter  current  down  the  stack, 
but  whether  the  counter  current  continues  through  some  of  the  tubes 
to  the  fire  box  seems  unimportant,  because  the  tubes  in  boilers  are  not 
put  there  for  conduits  through  which  cold  air  can  reach  the  fire  box. 
Also,  it  is  not  desirable,  generally,  to  draw  air  into  the  smoke  box 
through  the  stack.  Another  device  which  is  being  tried  by  a  Chicago 
road,  and  which  has  been  tried  by  another  road  with  remarkable 
results,  depends,  for  its  proper  working,  upon  the  possibility  of  forc- 
ing air  to  the  fire-box  through  pipes  of  large  diameter,  which  extend 
from  large  funnels  located  at  either  side  of  the  smoke  box  to  the  air- 
tight (?)  ash  pan  and  thence  through  the  fire  bed.  The  representa- 
tives of  these  roads  might  tell  us  something  about  these  devices. 

A  copy  of  the  foregoing  discussion  was  handed  to  Mr.  Bell,  and 
he  has  closed  the  discussion  with  the  following  reply  : 

The  views  expressed  by  the  gentlemen  who  participated  in  the  dis- 
cussion of  the  paper  may  be  summarized  as  : 

1.  Dissent  from  the  third  conclusion  of  the  author,  that  the  front 
should  be  of  the  self-cleaning  type,  on  the  ground  that  it  is  dangerous 
in  setting  out  fires  and  dirty,  this  position  being  taken,  in  substance, 
by  Mr.  Manchester,  Mr.  Deems,  Mr.  Delano  and  Mr.  Henderson. 
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2.  That,  as  held  by  Mr.  Slater,  the  extended  smoke  box  is 
advantageous  in  inducing  a  jury  in  a  fire  damage  suit  to  find  that  the 
railroad  company  was  using  a  "  modern  "  spark  arrester,  and  doing 
all  in  its  power  to  prevent  fires. 

3.  That  the  only  remedy  for  the  difficulties  which  the  various 
appliances  heretofore  presented  have  sought  to  overcome,  lies  in 
enlargement  of  the  grate  area,  as  presented  by  Mr.  Forsyth,  and  con- 
curred in  by  Mr.  Henderson. 

To  the  first  of  these  positions  it  may  be  replied  that  no  evidence 
has  been  presented  that  a  properly  designed  self-cleaning  front  is  any 
more  dangerous  in  setting  out  fires  than  the  extended  front,  and  that 
while  it  is  self-evident  that  a  front  which  held  all  the  cinders  would 
not  only  be  cleaner  than  a  ''self-cleaning"  front,  but  would  also  be 
absohUely  clean,  such  a  front  does  not  exist,  and,  so  long  as  we 
continue  to  attempt  to  work  an  insufficiently  large  grate  beyond  its 
capacity,  by  a  small  exhaust  nozzle,  it  never  will  exist.  The  radical 
defect  of  prohibition  is  that  it  does  not  prohibit,  of  protection  that  it 
does  not  protect,  of  the  radial  stay  that  it  is  not  radial,  and  of  the 
cinder  retaining  extended  smoke  box  that  it  does  i>ot  retain  the  cin- 
ders. Mr.  Henderson  very  well  states  the  annoyance  of  the  sleeping 
car  passenger,  but  omits  to  mention  that,  in  the  large  majority  of 
instances,  the  victim  is  riding  behind  an  extended  smoke  box  of  the 
cinder  ''retaining"  type.  If  Mr.  Manchester  can  gather  most  of  the 
sparks  in  a  run  of  fifty,  sixty,  or  seventy  miles,  he  is  certainly  more 
fortunate  than  motive  power  officers  generally  are,  and  if  the  record 
of  spark  losses  are  to  be  relied  upon,  his  narrow  fire  box  engines  will 
certainly  pull  very  much  more  than  ten  to  twenty  bushels  of  uncon- 
sumed  coal  through  the  tubes  in  such  a  run.  Again,  neither  he  nor 
any  one  else  who  has  participated  in  the  discussion,  has  controverted 
the  claim  which  is  made  in  the  paper,  that  by  shortening  the  front, 
while  retaining  an  open  stack,  a  larger  exhaust  can  be  used.  This 
means  less  back  pressure,  less  cinders  to  dispose  of  at  the  front  end, 
and  substantially  increased  fuel  economy,  all  of  which  are  positive 
advantages,  showing  in  the  fuel  record,  while  the  claim  of  greater 
"cleanliness  in  the  extended  smoke  box  is  entirely  an  abstract  one, 
and  is  not  one  which  the  average  passenger  will  be  likely  to  endorse. 

In  the  second  place,  if  the  extended  smoke  box  has  no  greater 
merit  than  that  of  being  held  u])  as  "modern"  and  perfect  practice 
before  country  juries,  the  sooner  it  gets  into  the  scrap  pile  the  better, 
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aad  the  lawyer  who  has  no  better  defense  to  offer,  will  lose  his  case  if 
his  opponent  knows  his  business.  All  that  the  law  requires  is  that 
the  engine  shall  be  provided  with  a  proper  spark  arresting  appliance, 
and  that  it  shall  not  be  in  bad  or  imperfect  condition.  The  use  of  an 
extended  smoke  box  will  no  more  help  the  case  than  painting  the 
stack  red,  unless  the  plaintiff's  attorney  and  the  judge  are  both  more 
ignorant  than  it  is  safe  to  assume  them  to  be. 

The  only  rational  solution  of  the  front  end  problem,  in  the  opin- 
ion of  the  writer,  is  that  which  is  suggested  by  Mr.  Forsyth  and  sec- 
onded by  Mr.  Henderson,  viz.,  such  an  increase  of  grate  area  as  will 
enable  the  fuel  to  be  kept  in  the  fire  box  and  burned,  instead  of  being, 
to  a  large  extent,  pulled  unconsumed  through  the  tubes  by  the  sharp 
exhaust  which  is  required  to  make  steam  with  a  fire  box  that  is  too 
small.  The  necessary  area  and  disposition  of  grate  for  free  and 
economical  steaming  can  only  be  attained  with  a  wide  fire  box,  the 
assured  success  and  extended  adoption  of  which  on  railroads  in  the 
east,  with  both  anthracite  and  bituminous  coal,  warrants  the  belief 
that  it  will  soon  be  generally  accepted  and  approved  throughout  the 
country.  Both  ends  of  the  boiler  may  then  be  made  on  correct  me- 
chanical principles,  as  there  will  be  nothing  to  retain  in  the  front  end, 
and  therefore  no  excuse  for  so  expanding  it  as  to  involve  the  objec- 
tions which  are  necessarily  resultant  on  the  use  of  an  extended  smoke 
box. 

The  President  :  There  are  other  interesting  questions  that  could 
be  asked  on  this  subject,  but  if  there  is  no  further  discussion,  a  mo- 
tion to  adjourn  is  in  order. 

Adjourned. 
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Library  Accessions. 

The  Trustees  of  the  Library  wish  to  acknowledge,  with  thanks,  the 
following  gifts  to  the  Library,  received  since  June  1,  1899  : 

Mr.  L.  E.  McGann,  Commissioner  of  Public  Works  :  Mayor's  Message  and 
Thirty-third  Annual  Report,  Department  of  Public  Works,  Chicago,  1898. 

Baldwin  Locomotive  Works  :  Large  illustrated  album,  descriptive  of  Philadelphia 
and  its  industries.    Also,  Record  of  Recent  Construction,  Nos.  13  and  14. 

Mr.  R.  H.  Soule  :  Record  of  Recent  Construction,  Nos.  1  to  10,  cloth.  Pub- 
lished by  Baldwin  Locomotive  Works.    Also,  copy  of  "Locomotive  Data." 

Mr.  John  W.  Cloud,  Secretary  :  Sets  of  advance  copies  of  reports  of  committees 
to  M.  C.  B.  and  M.  M.  Conventions,  1899. 

Mr.  J.  C.  Whitridge  :  Sets  of  blue  prints  of  Atchison,  Topeka  &  Santa  Fe  simple 
and  tandem  compound  locomotives. 

Standard  Steel  Works  :    Catalogues  on  Tires  and  on  Steel  Tired  Wheels. 

Mr.  John  N.  Reynolds  :    Proceedings  of  Railway  Signaling  Club,  1897-98. 

Railroad  Gazette:    Commercial  Relations  of  the  U.  S.,  1898,  2  vols. 

Mr.  E.  E.  R.  Tratman  :  Two  illustrated  pamphlets  on  the  Heilmann  Electric 
Locomotive. 

Mr.  O.  M.  Stimson  :  Modern  Freight  Car  Estimating.  By  O.  M.  Stimson,  1897. 
Illustrated. 

Pratt  &  Lambert  :  Notes  on  Varnishes  and  Fossil  Resins.  By  R.  Ingham  Clark. 
Illustrated. 

Mr.  N.  L.  Litten,  Secretary  :  Constitution,  By-Laws  and  List  of  Members 
Western  Society  of  Engineers,  1899. 

Mr.  T.  L.  Condron  :  Twelve  copies  back  issues  of  Proceedings  of  Western  Rail- 
way Club. 

Mr.  F.  M.  Whyte,  Secretary :  Report  of  New  York  Railroad  Commissioners, 
1898,  2  vols. 

Annual  Report  of  John  Crerar  Library,  1898. 

Proceedings  of  Western  Railway  Club  for  1899.  Cloth. 
From  the  Secretary  :    Proceedings  of  Railway  Signaling  Club,  1897-98. 
Mr.  W.  H.  Elliott:    Block  and  Interlocking  Signals.    ^By  W.  H.  Elliott,  1890. 
Chief  of  Ordnance,  U.  S.  Army  :    Tests  of  metals,  1898. 

Mr.  J.  W.  Taylor,  Secretary:  I'roceedings  American  Railway  Master  Mechanics, 
Association,  vol.  XXXII,  1899. 
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THE  regular  monthly  meeting  of  the  Western  Railway  Club  was 
called  to  order  at  2  p.  m.,  Tuesday,  October  17,  1899,  in  the 
Auditorium  Hotel,  Chicago.     President  H.  G.  Hetzler  in  the  chair. 
Following  are  the  names  of  those  who  registered  : 


Ackerlind,  G.  A. 

Gilman,  C.  R. 

Kidder,  S.  J. 

Anderson,  Geo.  T. 

Gilmore,  W.  L. 

Kirby,  T.  B. 

Angell,  F.  R. 
*Belton,  T.  E. 

Goehrs,  Wm.  H. 
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Gordon,  Frank  Lee 

Lundquist,  C.  J. 

Bischoff,  G.  A. 

Gowing,  J.  P. 

Luttrell,  J.  W. 

Blanchard,  W.  A. 

Graham,  J.  A. 

Mabbs,  J.  W. 

Brazier,  F.  O. 

Hallet,  Reuben 

McAlpine,  A.  R. 

Butler,  W.  W. 

Haskell,  B. 

McKean,  M. 

Chase,  F.  A. 

Hatswell,  T.  J. 

McMynn,  J.  C. 

Coburn,  W.  P. 

Hedrick,  Elias 

MacKenzie,  John 

Crapo,  S.  T. 

Henry,  Wm.  T. 

Magraw,  W.  E. 

Crosman,  Walter  D. 

Hetzler,  H.  G. 

Manchester,  A.  E. 

Gushing,  G.  W. 

Hogan,  Wm.  H. 

Marshall,  W.  H. 

Dawson,  E.  A. 

Hornish,  F.  W. 

Mason,  G.  G. 

Delano,  F.  A. 

Hubbell,  Ira  C. 

Medway,  John. 

Demarest,  T.  W. 

Hyndman,  F.  T. 

Mileham,  C.  M. 

Deverell,  H.  T. 

Jacoby,  W.  L. 

Miller,  Robert 

Deems,  J.  F. 

James,  Geo. 

Mills,  Geo.  F. 

Dressel,  Charles  H. 

Jennings,  D.  F. 
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Pickles,  Wm.  D. 
Quayle,  R. 
Reilly,  T.  S. 
Rhodes,  G.  W. 
Riddell,  Chas. 
Sanborn,  John  G 
Sawyer,  Edward 
Schroyer,  C.  A. 
Setchel,  J.  H. 
Shea,  R.  T. 
Smart,  R.  A. 


Smith,  R.  D. 
Smith,  L.  L. 
Stark,  F.  H. 
Stewart,  Samuel  C. 
Sullivan,  C.  L. 
Sw.m,  C.  A.,  Jr. 
Taylor,  J.  W. 
Thompson,  E.  B. 
Thurtell,  B.  W. 
Tratman,  E.  E.  Russell 
Travor,  W.  H. 


Wakeman,  C.  J. 
Wallace,  W.  G. 
Watson,  J.  J. 
Wheeler,  S. 
Wickhorst,  M 
Willsie,  A.  N. 
Wilson,  H.  M. 
Woods,  G.  A. 
Woods,  Edwin  S 
Woods,  J.  L. 


H. 


The  President  :  The  minutes  of  our  last  meeting,  as  published 
in  the  Proceedings,  were  sent  to  each  member,  and  if  there  are  no 
corrections  they  will  stand  approved  as  published.  The  minutes  are 
approved. 

I  will  ask  the  Secretary  to  read  the  names  of  new  members  which 
have  been  approved  by  the  Executive  Board. 
The  Secretary  read  as  follows  : 

Jas.  Mylett,  C,  B.  &  Q.  R.  R.  shops,  Burlington,  Iowa. 

C.  S.  Henry,  Western  Manager,  N.  Y.  Air  Brake  Co.,  Chicago. 

W.  T.  Henry,  Representative,  N.  Y.  Air  Brake  Co.,  Chicago. 

J.  W.  Coneys,  Trainmaster,  Pennsylvania  Co.,  Chicago. 

Geo.  Whiting,  Scully  Steel  &-Iron  Co.,  Chicago. 

W.  L.  Gilmore,  M.  M.,  L.  S.  &  M.  S.  Ry.,  Elkhart,  Ind. 

M.  K.  Barnum,  M.  M.,  Union  Pacific  Ry.,  Omaha,  Neb.  * 
T.  W.  Demarest,  M.  M.,  P.,  C,  C.  &  St.  L.  R.  R.,  Logansport,  Ind. 
Wm.  D.  Pence,  Prof.  Civ.  Eng.,  Purdue  University,  Lafayette,  Ind. 
Arthur  R.  Perry,  Atlantic  Brass  Co.,  Chicago,  111. 
W.  H.  Baldwin,  Lidgerwood  Mfg.  Co.,  Chicago,  111. 

M.  P.  Cheney,  Rd.  Foreman  Engs.,  C.  &  W.  M.  Ry.,  Grand  Rapids,  Mich. 

C.  L.  Peck,  Machinist,  Belt  R.  R.,  Chicago,  111. 

C,  A.  Swan,  M.  E.,  Hayden  &  Derby,  Springfield,  111. 

C.  G.  Brittingham,  Road  Supervisor  Locomotives,  C.  &  A.  R.  R.,  Bloom- 
ington,  111. 

The  President  :  The  next  in  order  is  new  business.  The  Sec- 
retary will  please  read  a  communication  from  the  New  York  Club, 
and  also  the  report  of  the  Executive  Board. 

The  Secretary  read  as  follows  : 

Brooklyn.  N.  Y.,  October  3,  1899. 
Mr.  /''.  M.  Whyte,  Secretary,  No.  225  Dearborn  St.,  Chicago,  III. 

Dear  Sir  : — I  have  been  requested  by  our  Executive  Committee  to  call  the  at- 
tention of  your  Club  to  the  address  delivered  before  this  club  at  its  May  meeting 
by  Col.  H.  S.  Haines,  president  Atlantic  &  Danville  Railroad,  and  formerly  presi- 
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dent  of  the  American  Railway  Association,  on  the  subject  of  getting  the  Interna- 
tional Railway  Congress  to  hold  its  meeting  in  the  United  States  in  the  year  1904. 

An  indispensable  preliminary  is  to  have  our  national  government  extend  an 
invitation  to  the  congress,  the  next  meeting  of  which  is  to  be  held  in  Paris  next 
year.  The  importance  of  this  to  the  railway  interests,  including  the  manufactur- 
ers of  railway  materials,  of  this  country,  was  fully  explained  by  Colonel  Haines 
in  his  address,  which  you  will  find  in  our  May  proceedings. 

At  our  September  meeting  the  club,  upon  the  recommendation  of  the  execu- 
tive committee,  adopted  the  following  resolution  : 

Whereas,  Col.  H.  S.  Haines,  at  our  May  meeting,  called  the  attention  of  this 
club  to  the  desirability  of  having  the  International  Railway  Congress  hold  its 
meeting  in  this  country  in  the  year  1904,  and  explained  that  a  necessary  prelimi- 
nary step  was  to  obtain  the  sanction  of  our  national  government  ;  and 

Whereas,  This  club  recognizes  the  importance  to  the  railway  interests  of  this 
country,  of  holding  the  proposed  meeting  in  the  United  States  ;  therefore. 

Be  it  resolved,  That  this  club  requests  the  co-operation  of  other  clubs  and 
other  organizations  of  railroad  men  in  presenting  the  matter  to  our  national  govern- 
ment through  the  representatives  in  congress. 

The  course  which  this  club  proposes  to  pursue  is  to  use  every  legitimate  means 
within  its  power  to  induce  the  representatives  in  congress  from  this  and  adjoining 
states,  to  bring  the  matter  before  congress  at  its  coming  winter  session,  so  that  the 
invitation  may  be  extended  through  the  proper  government  channels.  If  it  seems 
wise  to  do  so,  this  club  will  join  with  other  clubs  and  associations  of  railway  offi- 
cers in  sending  a  committee  to  Washington  this  winter. 

Will  you  kindly  advise  me  at  your  early  convenience  whether  we  may  expect 
your  co-operation  in  bringing  this  about.    Yours  truly, 

W.  W.  Wheatly, 

Secretary. 

The  Secretary  :  It  was  recommended,  at  the  meeting  of  the 
Board  of  Directors  held  this  morning,  that  the  letter  be  read  to  the 
Club,  and  state  that  it  is  the  opinion  of  the  Board  that  this  Club 
should  join  with  all  other  railway  organizations  in  recommending  to 
congress  that  the  necessary  steps  be  taken  to  extend  an  invitation 
through  the  proper  government  channels  to  the  International  Railway 
Congress  to  hold  its  meeting  in  the  United  States  in  1904  ;  that  a 
committee  of  five  be  appointed  to  carry  out  the  wishes  of  this  Club 
in  joining  with  other  like  organizations. 

Mr,  J.  F.  Deems  :  I  move  that  the  action  of  the  Board  be  con- 
curred in  by  the  meeting. 

Motion  duly  seconded,  put  to  the  house  and  carried. 

The  President  :  This  matter  calls  for  the  naming  of  a  com- 
mittee of  five  by  the  chair,  and  I  will  ask  that  Messrs.  Willard  A. 
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Smith,  H.  P.  Robinson,  F.  A.  Delano,  J.  H.  McConnell  and  Prof. 
Wm.  F.  M.  Goss  serve  on  this  committee. 

The  President  :  Is  there  any  other  business  to  be  brought  be- 
fore the  Club?  If  not,  we  will  proceed  to  the  discussion  of  the  papers 
of  the  day,  the  first  of  which  is  by  Dr.  Arthur  R.  Reynolds,  Commis- 
sioner of  Health,  Chicago,  on  the  subject  of  ''The  Smoke  Nuisance 
and  the  Abatement  Thereof."  This  very  valuable  paper  has  been 
supplemented  by  an  interesting  discussion  by  the  Chief  Smoke  In- 
spector, Mr.  John  C.  Schubert,  which,  I  think,  can  very  properly  be 
discussed  in  connection  with  Dr.  Reynolds'  paper.  The  Secretary 
will  read  the  papers. 
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The  Smoke  Nuisance,  and  the  Abatement 
Thereof 

By  Arthur  R.  Reynolds,  M.  D.,  Commissioner 
of  Health,  Chicago 

Believing  it  to  be  not  only  possible  but  entirely  practicable  to  burn  bituminous 
coal  in  steam-producing  plants  without  giving  offense  from  smoke,  the  City  Council 
of  Chicago  passed  what  is  known  as  the  Smoke  Ordinance.  Notwithstanding  all 
efforts  covering  several  years,  there  is  still  a  great  deal  of  offensive  smoke. 

I  am  not  unmindful  of  the  efforts  put  forth  by  the  railroads  and  other  steam- 
power  operators,  nor  of  the  results  already  achieved.  It  has  been  stated  without 
contradiction  that  if  all  smoke  stacks  were  allowed  to  operate,  without  any  check 
to  smoke,  we  in  Chicago  would  rarely  see  the  sky,  and,  at  noonday,  we  would  be 
enveloped  in  the  blackness  of  a  London  fog. 

Let  it  be  granted  that  there  is  less  smoke  in  the  city  than  there  was  fifteen 
years  ago,  although  the  amount  of  coal  consumed  and  the  power  produced  has 
doubled  several  times  over  in  that  time,  a  comparison  of  a  chimney  in  Chicago's 
down-town  district  and  the  chimneys  of  those  cities  which  have  no  smoke-prevent- 
ing ordinance  will  demonstrate  that  only  a  small  part  of  the  chimneys  are  offending, 
and  those  only  occasionally.  Indeed,  some  of  the  largest  buildings  in  the  city  have 
never  given  offense  by  smoke. 

What  is  said  of  the  chimneys  of  stationary  plants  can  also  be  said  of  locomo- 
tives. We  acknowledge  that  the  railroad  companies  have  spent  large  sums  of 
money  to  correct  this  evil,  and  that  their  efforts  have  not  proved  fruitless  may  be 
seen  by  observing  the  stack  of  an  engine  as  it  starts  with  its  load  from  the  city  and 
again  when  it  reaches  the  open  country. 

If  there  are  any  good  and  valid  reasons  why  locomotives  should  smoke  at  all, 
the  public  is  entitled  to  know  them.  I  do  not  doubt  either  but  there  is  knowledge 
sufficient  in  the  Western  Railway  Club  to  tell,  in  a  succinct  and  scientific  manner, 
what  those  reasons  are,  if  they  exist. 

My  idea  is,  too,  that  in  dealing  with  this  subject  of  abating,  or  more  properly 
putting  it,  abolishing  the  smoke  evil,  the  railroad  companies  should  treat  the  public 
fairly  and  frankly.  There  is  certainly  nothing  to  conceal,  nothing  connected  with 
the  whole  subject  matter,  that  should  not  be  openly  and  freely  discussed.  As  I 
view  it,  more  light  on  the  problem  means  less  smoke. 

If  the  public  thinks  harshly  of  the  companies  and  sometimes  make  severe 
criticism  of  the  imperious  way  of  corporations  in  general,  it  is  largely  because  the 
corporations  do  not  speak  out  in  meeting. 

The  prime  reason  for  my  appearance  here  today  is  to  give  the  railroad  com- 
panies a  chance  to  have  their  say,  and  if  their  say  be  a  frank,  full  and  scientific 
expose  of  the  question  of  fuel  combustion  by  their  locomotives,  we  can  safely 
promise  that  they  will  stand  better  in  the  eyes  of  the  community  than  ever  they 
stood  before. 

I  beg  to  suggest  that  the  presiding  officer  of  this  club  appoint  a  suitable  com- 
mittee of  competent  men,  selected  from  its  own  members,  to  pass  upon  the  whole 
question  of  fuel  combustion  by  locomotives,  and  to  give  in  their  report  a  resume 
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of  what  is  known  upon  the  subject,  what  can  be  done  to  prevent  smoke,  and  what 
cannot  be  done,  with  the  reasons  why. 

In  this  connection,  I  beg  to  present,  in  a  suggestive  way,  some  questions  which 
seem  to  me  to  be  pertinent: 

1.  What  are  the  differences  between  the  various  grades  of  coal  on  the  market, 
both  as  to  their  power-producing  units  and  their  ability  to  burn  without  smoke  ? 
At  what  cost  can  they  be  utilized  in  a  smokeless  manner  ? 

2.  What  conditions  and  capacity  of  grate  surface,  compared  with  the  boiler 
capacity,  have  been  shown  to  produce  the  most  perfect  combustion  with  the  ordinary 
grades  of  bituminous  coal  ?  The  term  perfect  combustion,  is  used  on  the  assump- 
tion that  where  it  is  obtained  there  will  be  no  smoke. 

3.  What  are  so-called  smoke-prevention  devices,  and  what  are  their  limita- 
tions ? 

4.  What  changes,  if  any,  are  required  in  the  engines  now  in  use  in  Chicago  ? 

5.  What  sized  trains,  either  empty  or  loaded,  may  be  hauled  by  an  engine  of 
a  given  boiler  capacity  without  making  smoke  ? 

6.  Is  it  practicable  for  the  railroad  companies  to  operate  trains  within  the  city 
limits  without  taxing  their  engines  beyond  their  capacity  to  do  their  work  without 
making  smoke  ? 

7.  What  part  does  careful  and  scientific  firing  play  ?  and^s  it  possible  to 
secure  and  retain  a  competent  fireman  ? 

8.  Is  the  examination  and  licensing  of  firemen  and  engineers  by  the  city  neces- 
sary ?  Should  a  fireman  who  can  not  and  will  not  fire  a  locomotive  smokelessly  be 
employed  at  all;  and  if  he  does  fire  his  engine  smokelessly,  should  he  be  rewarded 
for  his  superior  skill  and  care  ? 

9.  Can  Illinois  coal  be  coked,  and  if  so,  what  are  the  obstacles  in  the  way  of 
its  adoption  as  a  fuel  for  locomotives,  as  to  increased  cost  of  operating  ? 

10.  Is  it  conceded  that  coke  is  a  smokeless  fuel  ? 

11.  Are  not  some  of  the  very  inferior  grades  of  coal  used  largely  responsible 
for  locomotives  smoking  ? 

12.  Do  all  railroads  running  into  Chicago  use  about  the  same  grade  of  coal, 
or  do  not  some  use  a  very  good  quality,  while  others  use  that  so  poor  that  the  most 
careful  and  intelligent  stoker  cannot  avoid  making  smoke  ? 

If  these  and  other  questions  that  will  occur  to  your  scientific  minds  could  be 
answered,  and  a  full  statement  of  the  whole  facts  concerning  smokeless  combustion 
be  made  with  the  weight  and  authority  of  this  Club's  endorsement,  I  feel  sure  it 
would  furnish  a  rational  basis  for  future  treatment  of  the  question  by  the  public 
and  by  public  officials.  It  would,  in  addition,  open  the  way  for  a  scientific  solution 
of  the  question  in  stationary  plants  as  well. 

SANITARY  REASONS.  FOR  SMOKE  ABATEMENT. 

Sunlight  is  necessary  for  proper  growth  and  development  of  human  life.  It 
is  also  antagonistic  to  all  pernicious  germ  life. 

Air  laden  with  unconsumed  carbon  dust  and  gases  contained  in  smoke,  irritates 
the  air  passages,  sets  up  inflammation  and  renders  them  susceptible  to  the  invasion 
of  disease-breeding  germs  and  is  unquestionably  the  cause  of  much  nasal  catarrh, 
sore  throat,  bronchitis  and  diseases  of  the  lungs,  as  well  as  to  predispose  to  such 
contagious  disease  as  diphtheria. 
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These  are  incontrovertible  facts.  How  important,  then,  for  the  health  of  a 
community  that  it  have  both  these  God-given  blessings  in  abundance.  As  a  public 
official,  charged  with  the  responsible  duty  of  conserving  at  all  times  the  public 
health  of  this  great  city,  the  smoke  evil  is  a  matter  which  is  forced  upon  me,  call- 
ing for  my  most  earnest  and  energetic  efforts  to  secure  its  speedy  removal. 

ECONOMIC  REASONS. 

But  there  are  other  reasons,  equally  important,  why  the  smoke  evil  must  be 
abolished,  and  these  we  may  call  economic  reasons. 

One  of  the  largest  drygoods  houses  in  the  city,  a  few  years  ago  estimated  its 
annual  loss  from  the  destruction  to  textile  fabrics  by  smoke  to  be  $150,000.  Add 
to  this,  all  the  textile  fabrics  both  on  sale  and  in  wear  in  the  city,  and  the  figures 
would  mount  up  to  a  fabulous  sum. 

Anyone  who  has  ever  lived  in  a  community  free  from  smoke  understands  the 
increased  laundry  bills  in  a  smoky  atmosphere. 

Whether  the  question  be  discussed  upon  the  sordid  basis  of  dollars  and  cents 
or  upon  the  grounds  of  sanitation,  good  order,  cleanliness  and  public  comfort,  we 
arrive  at  the  same  result  that  the  smoke  nuisance  must  be  abated.  As  for  myself, 
I  do  not  despair  of  sometime  seeing  a  smokeless  atmosphere  in  Chicago.  I  believe 
also  that  smokeless  locomotives  can  be  operated  without  loss  to  the  stockholders 
or  to  those  who  furnish  the  brain  and  brawn  to  manipulate  them. 

UNNECESSARY  NOISES  OF  LOCOMOTIVES. 

It  has  occurred  to  me  that  while  the  Western  Railway  Club  is  delving  into  the 
smoke  question,  it  can  at  the  same  time,  take  up  that  of  unnecessary  noises.  It 
will  not  be  denied  that  both  bell  and  whistle  have  their  uses  and  are  in  fact  indis- 
pensable adjuncts  of  the  locomotive.  But  are  they  not  abused?  Is  there  not  a 
great  deal  of  needless  tooting  of  whistles  and  ringing  of  bells  upon  the  locomotives 
in  use  in  Chicago?  Do  not  engineers  from  force  of  habit  continue  to  sound  their 
whistles  at  crossings  where  the  tracks  have  been  elevated  and  hence  ntD  need  of  it 
at  all?  With  the  tracks  all  elevated  and  grade  crossings  abolished,  why  should  an 
engineer  need  to  use  either  bell  or  whistle  while  his  train  is  going  through  the  city? 

It  would  seem  that  under  present  conditions  in  Chicago,  engines  upon  the 
various  roads  in  Chicago  might  be  operated  with  much  less  noise  than  formerly. 
If  this  be  true,  should  not  the  reform  along  these  lines  be  started  at  once? 

In  calling  your  attention  to  this  subject  of  unnecessary  noises,  in  so  far  as 
railroads  are  concerned,  I  have  done  so  in  no  complaining  or  querulous  spirit. 
I  take  it,  from  the  character  of  men  who  make  up  this  organization,  that  you  are 
keenly  alive  to  all  questions,  the  discussion  of  which  will  improve  the  service  of 
your  lines  and  make  them  popular  with  the  people.  In  what  I  have  said,  I  have 
meant  to  offer  it  in  a  spirit  of  helpfulness  and  for  the  ultimate  good  of  all  con- 
cerned. I  want  your  co-operation  in  dealing  with  these  matters,  which,  as  a  public 
official,  charged  with  the  responsible  duty  of  conserving  the  public  health,  I  am 
sworn  to  give  my  earnest  and  constant  attention. 

I  thank  you  for  your  cordial  welcome  here  today,  and  for  your  evident  dispo- 
sition to  do  your  full  share  toward  bringing  about  a  speedy  and  satisfactory  solution 
of  the  questions  which  means  so  much  for  the  comfort  and  health  of  the  people 
and  for  the  city's  material  growth  and  progress. 
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Obstacles  Preventing  the  Enforcement  of  City 
Ordinances  Prohibiting  Smoke 

By  John  C.  Schubert,  Chief  Smoke  Inspector 

As  chief  of  the  Smoke  Bureau  I  am  brought  face  to  face  with  the  obstacles 
which  lie  in  the  way  of  a  complete  enforcement  of  the  city  ordinances  prohibiting 
smoke. 

I  am,  therefore,  interested  in  a  discussion  of  the  smoke  problem  from  my  stand- 
point. That  there  are  many  difficulties  to  be  met  with  in  attempting  to  enforce 
the  law  against  violations  of  the  smoke  ordinance  will,  I  think,  be  conceded.  Did 
none  exist  there  would  be  no  need  of  this  conference  today,  and  the  members  of  the 
Western  Railway  Club  would  be  devoting  their  energies  to  the  solution  of  other 
problems  pertaining  to  the  successful  operation  of  their  lines. 

I  desire  in  this  paper  to  present,  in  as  brief  and  succinct  form  as  possible,  some 
of  the  chief  difficulties  which,  since  the  enactment  of  the  laws  prohibiting  smoke, 
have  stood  in  the  way  of  enforcing  them. 

First  among  these,  I  would  place  that  of  careless  and  unscientific  firing.  This 
difficulty  applies  alike  to  all  users  of  steam  power  of  any  kind. 

Discussing,  for  a  moment,  the  subject  of  careless  firing,  I  desire  to  say  that 
both  my  experience  and  observation  have  taught  me  that  it  is  not  always  due  to 
ignorance,  but  to  the  indifference  of  the  men.  In  this  day  of  progress  in  every  line 
of  human  endeavor,  I  take  it  that  the  merest  tyro  in  a  knowledge  of  the  use  of 
steam  power,  knows  that  there  is  an  economic  side  to  the  matter  of  firing  a  plant. 
Also,  that  a  plant  properly  fired  consumes  less  fuel,  and  makes  less  smoke,  than  one 
that  is  improperly  fired.  Hence  the  conclusion  that  careless  and  incompetent  fire- 
men are  expensive  luxuries,  and  for  this  reason  should  be  dispensed  with. 

Next  in  importance  is  the  character  of  fuel  used.  As  Commissioner  Reynolds 
has  indicated,  I  believe  that  this  whole  subject  of  smoke  prevention  should  be  dis- 
cussed with  perfect  frankness  on  both  sides.  It  is  in  this  spirit  that  I  call  your 
attention  to  the  matter  of  fuel.  I  have  repeatedly  had  both  engineers  and  firemen 
tell  me  that  with  the  most  careful  firing  it  was  utterly  impossible  for  them  to  avoid 
making  smoke.  Their  reasons  were,  of  course,  the  inferior  quality  of  coal  fur- 
nished. Now,  I  personally  know  that  these  men  were  capable  and  experienced.  I 
also  know  that  as  a  direct  consequence  of  their  locomotives  making  smoke,  they 
were  liable  to  be  laid  off,  subjected  to  a  severe  reprimand  at  the  hands  of  their 
superiors,  and  possibly  discharged  altogether  ;  consequently  they  were  anxious,  at 
least,  not  to  be  caught  violating  the  smoke  ordinance.  I  take  it,  therefore,  that 
with  the  policy  now  enforced  by  many  of  the  railroad  corporations  of  Chicago,  of 
laying  off  men  whose  locomotives  are  caught  smoking  by  the  city,  they  will  not 
make  smoke.if  they  can  avoid  it. 

1  present  this  problem  with  the  suggestion  that  its  solution  rests  entirely  with 
the  railroad  companies  themselves,  and  not  with  the  Smoke  Bureau. 
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Another  obstacle,  and  one  met  constantly,  is  the  character  of  trains  handled 
within  the  city  limits.  I  venture  the  assumption  that  you  will  all  agree  with  me 
that  a  locomotive  of  a  given  boiler  capacity  can  haul  a  certain  sized  train  without 
making  smoke.  Give  it  additional  work  to  do,  and  it  cannot  do  it  without  making 
smoke.  I  am  convinced  that  if  the  railroad  companies  will  reduce  the  size  of 
trains  hauled  through  the  city,  use  a  good  quality  of  bituminous  coal,  I  care  not 
from  whence  it  comes,  and  enforce  careful  and  intelligent  stoking,  there  will  be 
so  marked  an  abatement  of  the  smoke  nuisance  from  this  source  as  to  call  forth 
the  most  favorable  comment  from  both  the  press  and  public. 

Referring  once  more  to  the  subject  of  firing,  I  am  pleased  to  see  that  the  rail- 
road officials  are  themselves  thoroughly  alive  to  its  importance,  and  using  their 
best  efforts  to  enforce  their  rules  regarding  the  proper  stoking  of  their  engines. 
I  hope,  too,  that  they  will  not  require  their  engineers  and  firemen  to  do  the  impos- 
sible; that  is,  to  avoid  making  smoke  with  the  poorest  kind  of  coal;  but  with  a  fair 
quality  of  coal  furnished,  it  then  becomes  a  matter  of  the  company  enforcing  its 
own  rules  in  order  to  make  a  minimum  amount  of  smoke  or  to  prevent  it  altogether. 

I  cannot  close  this  paper  without  taking  occasion  to  express  my  appreciation 
of  the  uniform  courtesy  shown  to  myself  and  the  inspectors  in  the  discharge  of  our 
duties,  and  their  evident  willingness  to  aid  us  in  enforcing  the  law.  I  thank  you 
for  the  courtesy  extended  in  inviting  me  to  appear  before  your  body  today. 
Whatever  I  have  said  has  been  intended  in  a  spirit  of  helpfulness  and  to  the  end 
that,  with  a  closer  co-operation  of  our  forces,  we  may  be  able  to  bring  about  the 
speedy  abolition  of  the  smoke  nuisance  in  our  city. 


The  President  :  It  is  a  pleasure  for  me,  as  chairman,  to  wel- 
come Dr.  Reynolds  and  Mr.  Schubert  to  our  meeting  on  behalf  of 
the  Western  Railway  Club,  and  I  am  certain  that  their  papers  will 
be  of  very  great  interest  to  the  public  at  large,  and  far-reaching  in 
their  usefulness. 

I  take  pleasure  in  introducing  Dr.  Reynolds,  who  has  kindly  con- 
sented to  review  his  paper. 

Dr.  Arthur  R.  Reynolds  (Commissioner  of  Health,  Chicago)  : 
Mr.  President,  and  members  of  the  Railway  Club,  I  take  it  for  granted 
that  you  have  all  read  what  I  had  to  say  in  my  little  paper.  There  is 
but  little  that  I  can  add  at  the  present  time.  I  read  this  morning, 
much  to  my  surprise,  in  one  of  the  newspapers,  that  I  was  going  to 
take  advantage  of  this  opportunity,  and  the  kindness  of  your  invita- 
tion to  meet  with  you,  to  give  the  railroads  a  piece  of  my  mind  on 
the  question  of  smoke.  Nothing  in  the  world  could  be  farther  from 
my  thoughts.  How  the  newspaper  got  the  information  I  do  not 
know  ;  it  was  not  from  me,  however.     I  presume  that  these  pam- 
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phlets  have  been  circulated  and  have  been  seen.  On  the  con- 
trary, the  prime  object  of  my  being  here  is  to  endeavor  to  confer 
upon  these  things  as  reasonable  men  should.  It  is  an  endeavor  to 
get  away  from  the  use  of  the  brute  force  of  the  police  power  that  is 
placed  in  my  hands  with  reference  to  this  smoke  question,  as  applied 
to  locomotives  and  railroad  people. 

I  think  there  is  scarcely  any  question  in  this  world,  if  men  can 
disabuse  their  minds  of  their  own  selfish  interests  and  their  own  early 
prejudices  and  education,  but  what  a  conference  may  settle  ;  hence  I 
am  naturally  against  the  use  of  war  in  all  its  phases.  There  isn't  any 
reason,  that  I  can  see,  why  the  railroad  companies,  or  you  practical 
men  acting  for  the  railroad  companies  in  this  matter,  cannot  handle 
it  just  as  you  handle  other  propositions  and  problems  in  your  indi- 
vidual lines  and  between  the  various  lines  ?  The  only  difference  is 
that  you  are  dealing  with  the  people,  while  I  am  humbly  acting  in  the 
capacity  of  the  people  in  this  instance.  I  feel  that  it  is  necessary  that 
some  free,  frank  statement  be  made  with  reference  to  smoking  loco- 
motives, as  I  have  stated  in  my  paper. 

I  think  it  is  not  necessary  for  me  to  occupy  your  time;  I  only  want 
to  urge  upon  you,  to  insist,  if  I  may,  that  you  take  up  my  suggestions 
and  make  some  statement  upon  them.  I  believe  it  to  be  all  impor- 
tant, to  be  quite  vital,  indeed,  that  you  do  so  ;  vital  for  the  railway 
companies  and  vital  for  the  people  of  the  city. 

The  President  :  I  now  have  pleasure  in  introducing  Mr.  J.  C. 
Schubert. 

Mr.  John  C.  Schubert  (Chief  Smoke  Inspector)  :  At  the  pres- 
ent time  I  do  not  know  that  I  can  add  anything  to  what  has  been 
stated  in  the  paper  here.  You,  in  the  railroad  business,  noticed  two 
or  three  months  ago  that  war  was  opened  by  one  of  our  papers  on 
locomotives  making  dense  smoke.  From  that  it  would  appear  as  if  the 
city  was  not  doing  anything.  Now,  the  city  has  only  one  way  of  get- 
ting at  the  railroads  when  they  make  smoke,  unless  the  railroads  will 
agree  to  do  something  ^s  has  been  talked  of  hitherto.  The  only  thing 
that  we  can  do  is  simply  to  take  the  railroads  into  court.  Dr. 
Reynolds  has  told  you  that  that  is  not  the  stand  the  city  desires  to 
take;  we  believe  this  question  can  be  settled  so  it  will  not  be  neces- 
sary to  keep  on  annoying  the  railroad  companies  by  bringing  suit, 
and,  at  the  same  time,  so  that  the  public  will  feel  that  some  effort  is 
being  made  to  correct  the  nuisance. 
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I  believe  we  alLagree  on  the  proposition  that  we  can  get  along 
without  making  so  much  smoke;  the  question  is,  ''How  can  it  be 
done?"  and  ''Will  the  railroads  entering  the  City  of  Chicago  relieve 
the  city  from  resorting  to  extreme  measures  ?  "  As  the  doctor  said,  you 
gentlemen  are  all  practical  railroad  men,  and  know  more  about  this 
matter  than  I  do.  I  have  only  had  a  slight  experience  with  railroads, 
that  is,  going  out  on  lines  and  watching  to  see  what  the  engines  were 
doing,  as  far  as  smoke  is  concerned.  I  remember  going  on  one  par- 
ticular line,  and  I  was  astonished  to  see  how  the  engine  was  fired. 
Shortly  after  the  firing  there  would  be  five  or  six  puffs  of  smoke  and 
then  no  more  ;  that  was  done  by  careful  firing.  I  went  on  another 
line,  where  the  fireman  took  an  entirely  different  method  ;  he  would 
put  in  six  or  seven  shovels  full  of  coal,  and  there  was  a  gre^-t  deal  of 
black  smoke.  I  believe  if  all  the  railroads  insisted  on  one  method  of 
firing  it  would  lead  to  good  results.  Of  course,  I  think  the  matter  of 
fuel  ought  to  be  considered  also.  I  will  be  glad  to  answer  any  ques- 
tion that  may  arise  as  to  the  administration  of  the  ordinance. 

The  President  :  This  is  certainly  an  interesting  subject,  and  I 
hope  the  time  will  be  thoroughly  occupied,  and  that  it  will  not  be 
necessary  to  solicit  discussion.    The  question  is  now  in  your  hands. 

Mr.  F.  a.  Delano  (C,  B.  &  Q.  R.  R.):  I  note  with  a  great  deal 
of  interest  the  attitude  taken  by  Commissioner  Reynolds  and  Mr.  Schu- 
bert on  this  question,  and  I  really  believe  that  their  attitude  is  a 
proper  and  sound  one,  because  it  seems  to  me  that  the  interests  of 
the  railroads  and  of  the  public  in  this  question  are  identical.  I  feel 
very  certain  that  the  economical  and  thorough  combustion  of  coal 
(something  we  are  all  striving  for)  means  the  combustion  of  coal  with- 
out smoke.  Therefore,  I  would  be  very  sorry  to  let  the  impression 
get  abroad  that  . there  was  indifference  or  opposition  on  the  part  of 
the  railroads  to  accomplishing  what  the  smoke  inspector  desires. 

I  do  not  believe  there  is  any  problem  in  locomotive  engineering 
that  is  more  difficult  than  the  problem,  the  ever-present  problem,  of 
the  economical  and  complete  combustion  of  coal  without  smoke. 
The  difficulties  in  the  way  are  extraordinary.  I  might  touch  on  some 
of  them. 

In  the  first  place,  we  are  trying  to  develop  out  of  a  boiler,  the  dimen- 
sions of  which  are  cramped  within  definite  lines,  a  horse  power  which 
nobody  would  attempt  to  obtain  from  a  stationary  boiler — a  horse 
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power  of,  say,  all  the  way  from  five  to  ten  times  what  anybody  would 
attempt  to  obtain  from  a  stationary  boiler. 

Until  very  recently  it  seemed  that  we  were  absolutely  confined  in 
our  possibilities  for  grate  area.  The  size  of  the  fire  box  was  neces- 
sarily not  wider  than  the  frame  of  the  engine  ;  the  fire  box  had  to  be 
placed  between  the  driving  wheels,  which  meant  that  it  could  not  be 
to  exceed  3  feet  4  inches  wide,  and  we  naturally  could  not  get  more 
than  something  like  9  or  10  feet  in  length.  However,  an  impor- 
tant step  in  the  way  of  improvement,  or  looking  toward  an  improve- 
ment, has  been  made  by  some  eastern  roads  in  the  development  of 
the  idea  of  Mr.  Wooten,  formerly  of  the  Philadelphia  &  Reading  Ry. 
Mr.  Wooten  designed  a  fire  box,  extremely  wide  and  shallow,  for  the 
burning  of  anthracite  or  bituminous  screenings.  That  fire  box,  as 
originally  designed,  was  tried  in  the  west,  but  did  not  meet  with  very 
much  favor  among  the  users  of  the  poor  grades  of  western  coal ;  but 
it  has  been  considerably  improved  in  recent  years,  and  I  know  of  a 
number  of  western  roads  which  are  expecting  to  accomplish  great  re- 
sults by  using  it.  By  this  style  of  construction  the  fire  box  can  be 
made,  instead  of  3  feet  4  inches  wide,  6  or  8  feet  wide,  and  you  can 
readily  see  that  with  this  increased  grate  area  the  combustion  need 
not  be  so  rapid,  and  can  be  made  more  perfect. 

The  road  with  which  I  am  connected  at  the  present  time,  has  be- 
gun to  build  four  switching  engines  with  wide,  deep  fire  boxes,  with 
the  hope  of  making  a  decided  improvement  in  this  matter  of  the  thor- 
ough combustion  of  coal  and  the  elimination  of  smoke.  Here  is  an 
expenditure  of  something  like  $40,000  simply  to  attain  these  results, 
and  I  simply  cite  that  as  a  case  of  which  I  am  cognizant,  realizing 
that  there  are  a  good  many  other  similar  experiments.  I  think  the 
railroads  appreciate  that,  if  they  could  make  an  engine  that  would 
not  make  dense  smoke,  they  would  be  making  a  wonderful  step  in 
advance. 

We  realize  the  competition  of  those  roads  which  are  able  to  ad- 
vertise that  they  burn  anthracite  or  smokeless  coals  ;  we  realize  the 
possibilities  of  the  use  of  coke,  which  has  already  been  begun  by 
one  of  the  prominent  roads  near  Boston,  and  it  has  simply  been  a 
question  of  cost  which  has  prevented  the  use  of  either  of  these  fuels 
in  the  west.  It  is  a  practical  truism  that  a  railroad  must  use  the  coal 
along  its  line  ;  the  cost  of  transportation  practically  necessitates  that. 
If  a  road  has  no  coal  along  its  line,  it  has  to  use  the  coal  which  it 
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can  get  with  the  shortest  haul,  and  must  adapt  its  construction  to  the 
economical  use  of  that  kind  of  coal. 

One  of  the  prominent  locomotive  works  in  the  east  has  thrown 
out  the  challenge  that,  if  a  railroad  company  will  send  to  them  the 
analysis  of  the  coal  they  have  to  use,  the  locomotive  works  will  de- 
sign and  build  a  locomotive  for  its  economical  consumption  ;  and  by 
"economical  consumption"  I  mean  consumption  without  smoke. 

Mr.  Schubert  has  touched  very  properly  on  the  point  of  firing. 
The  best  construction  in  the  world  cannot  do  it  all.  Even  in  sta- 
tionary plants,  where  the  facilities  for  having  perfect  combustion  are 
much  greater  than  on  any  locomotive,  we  know  that  the  boilers,  care- 
lessly fired,  will  emit  a  great  deal  of  smoke.  We  also  know  that  a 
locomotive  skillfully  fired  is  wonderfully  free  from  smoke,  even  if  the 
design  is  not  specially  good.  But,  much  as  our  railroads  would  like 
to  have  that  kind  of  firemen,  they  are  a  rather  scarce  article,  I  am 
sorry  to  say.  Among  firemen  and  locomotive  engineers,  just  as  in- 
any  other  profession,  there  are  men  who  are  artists  at  their  trade,  and 
there  are  men  who  are  just  common,  ordinary,  work-a-day  men.  If 
we  could  have  all  our  firemen  artists,  we  would  like  it  very  much  ; 
but  if  we  limited  the  employment  of  men  to  men  who  are  artists  in 
that  trade,  we  would  have  to  go  without  firemen,  and  we  would  have 
to  do  as  we  do  now — do  the  next  best  thing,  hire  the  best  we  can. 

I  notice  the  commissioner  suggests  that  the  chairman  appoint  a 
committee  from  this  Club  to  investigate  this  subject  further.  Al- 
though I  feel  that  this  is  a  subject  that  is  always  before  us,  never 
absent,  I  would  move  you,  sir,  that  we  adopt  the  suggestion  of  the 
Commissioner,  and  that  the  president  of  this  Club  appoint  a  commit- 
tee to  investigate  this  subject  and  report  at  some  subsequent  meeting 
what  is  now  being  done  along  this  line  of  smoke  prevention,  and  what 
lines  we  should  work  on  to  accomplish  the  results  sought  after. 

Motion    duly  seconded,    and    the   question  declared  open  for 
discussion. 

Mr.  Robert  Quayle  (C.  &  N.  W.  Ry. ) :  Mr.  President,  I  have  read 
both  these  papers  ;  the  one  by  the  Commissioner  of  Health  and  the 
other  by  the  Chief  Smoke  Inspector,  with  a  good  deal  of  interest,  and 
I  think  it  is  fair  to  say  that  if  this  is  a  frank  and  open  expression  of 
how  they  feel  toward  the  railroads,  we  have  no  criticism  to  offer 
except  that  which  is  favorable.  On  page  13  of  this  paper  the  first 
question  asked  is  : 
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1.  ''What  are  the  differences  between  the  various  grades  of  coal 
on  the  market,  both  as  to  their  power-producing  units  and  their  abil- 
ity to  burn  without  smoke  ?  At  what  cost  can  they  be  utilized  in  a 
smokeless  manner  ?  " 

I  think  most  of  the  roads  situated  in  Chicago  have  to  burn  a 
greater  variety  of  coal  than  the  railroads  do  at  other  points;  some- 
times because  coal  is  very  hard  to  get.  I  think  that  is  true,  at  this 
very  time;  that  we  in  Chicago  have  to  burn  what  we  can  get.  Some 
coals  are  rich  in  hydro-carbons  and  some  lower.  Some  coals  throw 
off  the  gases  at  a  very  much  lower  temperature  than  other  coals,  and 
it  is  necessary  for  us  to  have  considerable  oxygen  to  produce  com- 
bustion, and  the  coals  that  throw  off  the  gases  at  a  low  temperature  we 
find  often  do  not  get  sufficient  heat  to  consume  the  gases  in  the  fire  box, 
and  consequently  they  pass  off  unconsumed.  I  do  not  know  how  rail- 
road companies  are  going  to  avoid  that,  unless  we  can  fix  conditions 
to  fit  the  kind  of  coal  we  are  obliged  to  use. 

2.  "  What  conditions  and  capacity  of  grate  service,  compared  with 
the  boiler  capacity,  have  been  shown  to  produce  the  most  perfect 
combustion  with  the  ordinary  grades  of  bituminous  coal  ?  "  The  term 
''perfect  combustion"  is  used  on  the  assumption  that  where  it  is  ob- 
tained there  will  be  no  smoke. 

I  do  not  know  just  exactly  how  to  answer  that  question,  but  I 
might  say  in  this  connection  that  a  number  of  the  engines  that  are  in 
service  today,  perhaps  not  in  Chicago,  but  on  various  roads  outside 
of  Chicago,  were  built  a  number  of  years  ago.  They  are  suitable  for 
certain  service,  but  so  far  as  the  road  with  which  I  am  connected  is 
concerned,  within  the  last  few  years  we  have  put  into  this  city  engines 
with  large  grate  area  and  large  heating  surface,  so  that  they  are  able 
to  produce  steam  quickly  and  easily,  so  that  the  firemen  might  not 
have  to  fire  as  heavily  as  they  would  have  to  do  under  other  or  less 
favorable  conditions. 

3.  "  What  are  so-called  smoke  prevention  devices,  and  what  are 
their  limitations  ?  " 

We  have  used  various  devices  for  the  ])revention  of  smoke  :  Air 
jets,  steam  jets,  and  by  putting  tubes  into  the  fire  box  at  different 
places,  to  allow  a  sufficient  quantity  of  air  to  pass  in  over  the  top  of 
the  fire,  and  have  endeavored  at  the  same  time  not  to  allow  too  much 
air  to  pass  in  so  as  to  reduce  the  temperature  of  the  fire  box  ;  and  we 
have  also  tried  to  educate  the  firemen,  which,  as  is  well  stated  in  one 
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of  these  papers,  is  one  of  the  most  important  features.  Five  years  ago 
I  issued  a  circular  that  was  put  into  the  hands  of  every  engineer  and 
fireman  on  the  North-Western  system,  to  the  effect  that  a  man  must 
put  in  his  coal  at  frequent  intervals.  I  said  that,  like  a  ward  poli- 
tician voting,  he  must  do  it  early  and  often  ;  he  must  not  put  in  five 
or  six  shovels  full  of  coal  and  then  get  up  on  his  seat,  and  sit  there  and 
look  at  the  volume  of  black  smoke  ;  and  I  also  said  that  if  he  did  that 
he  would  surely  find  his  record  pretty  well  down  toward  the  bottom 
of  the  list. 

We  are  interested  in  this  subject  because  the  coal  bill  is  one  of  the 
principal  items  of  expense — wages  highest,  fuel  next — and  if  w^e  can 
save  5,  2,  or  les^,  per  cent,  of  that,  we  are  saving  a  considerable 
amount,  and  for  that  reason  we  endeavor,  just  as  much  and  as  hard 
as  we  can,  to  prevent  the  black  smoke  nuisance  ;  we  also  try  not  to  be 
a  nuisance  to  those  who  ride  on  our  trains  and  the  citizens  of  the  dif- 
ferent towns  and  cities  through  which  we  pass. 

We  find,  however,  as  Mr.  Delano  says,  it  is  quite  difficult,  often, 
to  get  these  men  to  fall  in  line,  and  sometimes  it  comes  to  our  atten- 
tion that  when  they  get  outside  of  the  city  limits  they  are  not  nearly 
so  careful  as  they  are  inside.-  You  can  easily  see  if  a  man  puts  five 
or  six  shovels  full  of  coal  into  the  box  that  the  coal  at  once  lowers  the 
temperature  in  the  degree  that  it  absorbs  the  heat,  gas  is  thrown  off 
and  there  isn't  enough  heat  to  prevent  bad  results. 

Question  No.  5  cannot  readily  be  answered  from  the  question 
alone  ;  if  a  given  sized  engine  were  mentioned,  I  could  answer  with 
some  degree  of  accuracy. 

''Is  it  practicable  for  the  railroad  companies  to  operate  trains 
within  the  city  limits  without  taxing  their  engines  beyond  their  capac- 
ity to  do  their  work  without  making  smoke  ?  ' 

I  think  that  so  far  as  freight  trains  and,  usually,  passenger  trains 
are  concerned,  that  it  is,  and  I  think  it  is  being  done,  but  if  you  are 
switching  a  string  of  cars  through  the  city,  and  it  is  suddenly  stopped 
as  the  fireman  has  just  put  in,  say,  two  or  three  shovels  full  of  coal, 
and  the  engineer  shuts  off  suddenly,  the  black  smoke  will  roll  out,  it 
can't  be  helped  ;  the  inspector  will  catch  the  man  just  at  that  time, 
and  he  is  reported.  I  think  we  have  no  fireman  on  the  road,  no  mat- 
ter how  artistic  he  may  be,  who  can  prevent  that. 

As  far  as  the  examination  and  licensing  of  firemen  and  engineers 
by  the  city  is  concerned,  I  would  say  no  to  that,  as  far  as  the  Chicago 
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&  North-Western  railroad  is  concerned.  I  think  we  give  our  men  a 
pretty  rigid  examination,  and  I  think  it  is  entirely  unnecessary  for 
them  to  go  before  the  necessary  city  authorities  to  take  an  examina- 
tion, although  I  have  no  objection  personally. 

9.  ''Can  Illinois  coal  be  coked,  and  if  so,  what  are  the  obstacles 
in  the  way  of  its  adoption,  as  a  fuel  for  locomotives,  as  to  increased 
cost  of  operating?" 

I  understand  Illinois  coal,  as  a  rule,  cannot  be  coked.  I  think  it 
is  generally  conceded  by  the  experiments  recently  made  on  the  Bos- 
ton &  Maine,  that  coke  is  a  smokeless  fuel.  They  obtain  it  there  as 
a  by  product,  and  they  get  it  cheaper  than  coal.  Of  course,  if  we 
could  do  that,  it  would  be  all  right ;  but  if  we  had  to  coke  our  coal, 
it  would  cost  a  little  more,  and  it  might  be  thought  necessary  to  do 
that  in  cases  where  we  are  not  able  to  prevent  smoke  in  any  other 
way. 

11.  "Are  not  some  of  the  very  inferior  grades  of  coal  used,  largely 
responsible  for  locomotives  smoking  ?  " 

I  think  not.  I  think  that  some  of  the  coals  that  we  pay  the  high- 
est price  for,  which  are  richest,  perhaps,  in  gases,  will  give  us  just  as 
much  trouble.  I  had  an  experience  recently  with  some  coal  that  we 
purchased,  that  was  much  higher  priced  than  the  coal  we  are  now 
getting.  It  was  a  rich  coal,  but,  as  I  said  in  the  beginning,  it  slacked 
so  quickly  with  a  very  low  heat,  and  gave  off  its  gases  so  quickly, 
that  the  black  smoke  rolled  right  out.  It  was  not  ordinary  brown 
smoke,  but  just  as  black  as  could  be.  We  found  fault  with  our  men 
for  the  manner  in  which  they  were  using  it,  and  they  said,  "Try  it 
yourself,"  and  we  had  some  men  put  on  who  tried  it,  and  they  failed 
to  use  it  without  making  very  much  smoke. 

So  far  as  the  twelfth  question  is  concerned,  I  cannot  answer  th^t 
properly.  I  suppose  they  use  different  degrees  of  coal  at  different 
values.  I  think,  however,  Mr.  Chairman  and  gentlemen,  that  the 
railroad  companies  ought  to  do  everything  in  their  power  to  assist 
the  city  authorities  to  eliminate  just  as  much  of  this  black  smoke  as 
we  can  ;  to  get  our  engines  in  such  conditioi>  and  educate  our  men 
in  such  manner  as  will  bring  about  the  very  best  results  ;  and  I  will 
say,  so  far  as  our  company  is  concerned,  we  are  very  anxious  to  do 
everything  we  can  ;  and  I  think  the  officers  of  the  City  Health  De- 
partment, in  every  instance  that  we  have  had  anything  to  do  with 
them,  have  been  considerate  of  our  interests.    When  matters  have 
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been  explained  to  them,  they  have  always  listened  attentively  and 
kindly  given  us  the  consideration  we  should  expect  from  man  to  man. 

Mr.  W.  H.  Marshall  (L.  S.  &  M.  S.  Ry. ) :  Mr.  Chairman  and  gen- 
tlemen :  I  feel  that,  while  the  question  of  the  economical  combus- 
tion of  fuel  is  always  with  us,  and  the  railroads  are  endeavoring  to 
improve  their  practices  pertaining  to  a  better  combustion  of  coal,  a 
committee  such  as  is  suggested  to  be  appointed  by  this  body  might  do 
valuable  work.  I  think  that  if  such  a  committee  goes  into  the  ques- 
tion thoroughly,  and  presents  to  us  a  standard  of  excellence  to  which 
we  can  work,  it  will  do  very  much  to  clear  up  the  whole  situation. 

I  believe,  if  this  committee  does  its  work  properly,  it  will  en- 
deavor to  find  out  the  best  results  that  can  be  obtained  with  present 
equipment  and,  as  much  as  possible,  with  present  fuels.  Railroad 
companies  must  consider  the  cost  of  the  service  which  they  render; 
and  while  they  willingly  do  all  they  can  to  reduce  the  smoke  nui- 
sance, it  certainly  would  not  be  in  line  to  ask  them  to  change  the 
proportions  of  all  the  engines  in  Chicago,  or  to  remove  them  and  put 
others  in  their  place,  or  to  change  the  grade  of  the  fuel  used  and  sub- 
stitute a  very  much  more  expensive  grade,  unless  it  is  first  demon- 
strated that  those  steps  are  actually  necessary  in  order  to  obtain  the 
results. 

As  has  been  said,  every  railroad  has  engines  that  are  not  modern, 
and  it  follows  that  they  must  use  them.  They  are  also  limited  fre- 
quently as  to  the  quality  of  fuel  they  can  use.  I  think  a  good 
many  of  us  today  are  using  fuel  right  here  in  Chicago  that  we  do  not 
want  to  use.  I  know  that  is  the  case  with  the  company  with  which  I 
am  connected.  I  believe  there  is  very  much  that  can  be  done  in  im- 
proving the  work  of  our  firemen,-  and  that  much  more  can  be  accom- 
plished in  this  direction  than  in  changing  the  construction  of  the 
locomotives,  although  in  some  cases  a  better  proportioned  engine 
will  undoubtedly  reduce  the  production  of  smoke. 

Mr.  Robert  Miller  (Michigan  Central  R.  R. ):  I  think  what 
the  Commissioner  wants  to  know  is  what  we  are  doing  and  what  we 
are  willing  to  do.  , 

So  far  as  the  road  I  am  connected  with  is  concerned,  we  use  a 
system  of  steam  jets,  brick  arches,  and  we  have  given  our  firemen 
instructions,  placed  books  in  their  hands,  and  tried  to  enforce  a  com- 
pliance with  the  ordinance.  I  do  not  believe  that  we  have  always 
been  successful.     I  have  noticed  on  trains,  where  the  fireman  knew  I 
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was  on  the  train,  that  he  succeeded  in  firing  with  very  little  smoke  ; 
then,  again,  I  might  meet  another  train  somewhere  on  the  road,  and 
would  find  that  they  were  not  living  up  to  instructions.  I  do  not 
know  how  we  can  reach  that  trouble  in  any  way,  except  by  discipline, 
and  that  is  a  long  road.  I  believe,  however,  that  this  matter  of  com- 
bustion and  smokeless  firing  has  been  agitated  so  much  of  late  that 
there  is  an  improvement  on  our  road  since  I  took  the  question  up. 

There  are  a  good  many  conditions  with  which,  I  think,  all  me- 
chanics will  agree  with  me.  You  may  adjust  an  engine  with  proper 
grates,  different  kinds  of  grates,  that  will  be  just  right  for  a  certain 
class  of  coal.  For  some  reason,  either  a  strike  in  the  mines  or  some- 
thing else,  you  are  unable  to  get  that  class  of  coal,  and  the  result  is 
you  do  not  get  as  good  results  from  your  fire.  I  have  always  taken 
the  position  with  our  fuel  agent  that  if  he  would  buy  one  grade  of 
coal,  and  let  me  adjust  the  locomotives  to  that,  and  then  burn  that 
class  of  coal  and  no  other,  I  could  get  better  results ;  but  that  is  not 
practical,  as  we  have  to  use  what  we  can  get  at  times. 

Now,  as  to  what  this  Club  is  willing  to  do — I  think  I  can  say,  with- 
out fear  of  contradiction,  that  it  is  willing  to  co-operate  with  the 
Commissioner  and  his  assistant,  in  every  way,  to  bring  about  better 
results.  I  certainly  would  be  glad  to  do  so.  I  have  just  recently 
issued  a  circular  to  firemen,  especially  in  the  Chicago  district,  stating 
that,  unless  they  did  pay  attention  to  the  instructions  that  had  been 
given  them,  I  should  certainly  dispense  with  their  services.  I  think 
that  careful  firing  will  go  as  far  as  any  other  thing  we  can  do  to 
bring  about  the  desired  result. 

Professor  R.  A.  SiMart (Purdue  University):  Mr.  Chairman,  there 
can  be  no  doubt,  it  seems  to  me,  that  there  is  a  wide  difference  be- 
tween the  ordinary  practice  of  road  firing  on  most  railroads  in  this  or 
any  other  section  of  the  country,  and  the  best  that  can  be  done  on 
that  road,  both  as  to  the  quality  of  the  coal  used  and  as  to  the  man- 
ner of  firing;  and  if  that  be  true,  it  follows  that  most  of  the  roads 
can  do  something  in  the  way  of  improving  the  combustion  of  coal, 
and  thereby  diminishing,  to  some  extent  at  least,  the  production  of 
smoke.  We  must,  however,  recognize  that  there  is  a  difference 
between  the  operation  of  locomotives  on  the  road  and  the  operation 
of  locomotives  at  or  near  terminals,  and  it  hardly  need  be  said  that 
the  operating  of  locomotives  near  terminals  involves  conditions  much 
less  favorable  to  the  proper  and  smokeless  combustion  of  fuel  than 
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those  which  obtain  on  the  road.  From  my  experience  in  testing 
locomotives,  and  from  what  I  have  been  able  to  observe  on  the  road, 
I  am  led  to  believe  that  even  with  the  best  coal  that  is  obtainable, 
and  the  best  and  most  skillful  firing,  it  would  be  almost  impossible 
to  do  away  absolutely  with  the  production  of  smoke  in  locomotives 
operating  near  terminals,  especially  those  pulling  out  from  terminals. 
At  least,  I  feel  confident  in  saying  that  the  difficulties  in  the  way  of 
the  reduction  of  smoke  are  very  much  more  serious.  It  is  evident 
to  all  those  who  are  familiar  with  locomotive  service  that  where  your 
conditions  are  variable  your  fire  can  not  be  maintained  in  an  even 
condition,  and,  therefore,  your  manner  of  firing  can  not  be  a  con- 
stant one  and  the  one  which  will  produce  the  best  results. 

Allusion  has  already  been  made  to  the  fact  that  trains  must  some- 
times be  stopped  unexpectedly.  The  fire  may  not  be  in  condition  to 
allow  the  locomotive  to  stop  ;  there  must  be  slow-downs  and  accel- 
erations, which  make  it  almost  impossible  to  produce  smokeless 
results  in  firing,  even  with  the  best  coal  and  the  most  careful  atten- 
tion. So  it  seems  to  me  that  it  should  be  taken  into  account  that 
the  problem  is  much  more  serious  than  that  which  confronts  the  rail- 
road men  on  the  road,  or  than  that  which  confronts  the  operator  of  a 
stationary  plant,  whose  conditions  of  operation  are  more  nearly  con- 
stant, and  hence  favorable  to  smokeless  combustion. 

Mr.  p.  H.  Peck  (C.  &  W.  L  R.  R.)  :  A  great  trouble  in  many  of 
our  passenger  switching  yards  and  depots  in  this  city  is  that  many  of  the 
yards  are  too  small,  especially  during  some  parts  of  the  day  when 
suburban  traffic  is  heavy.  We  have  to  take  the  trains  in  and  out  of 
the  train  shed  very  quickly,  and  in  doing  so  the  engines  cannot  be 
handled  with  a  light  fire  on  account  of  spoiling  the  fire  in  starting, 
and  then  the  engine  would  not  steam  with  a  fire  light  enough  to  do 
the  work  quickly.  The  moment  you  shut  off  the  engine  there  is  a 
black  smoke.  In  places  where  we  have  a  continuous  run  we  can  avoid 
the  smoke  very  much  by  careful  firing,  but  in  such  cases,  if  the  engine 
be  suddenly  shut  off  by  being  flagged,  or  not  getting  block  signal  or  a 
semaphore,  smoke  will  be  made,  and  it  must  go  somewhere,  and  that 
place  is  out  of  the  stack.  I  think  by  careful  firing,  and  the  engineer 
and  fireman  working  in  harmony,  they  can  almost  entirely  avoid  mak- 
ing smoke  enough  to  violate  the  city  ordinance. 

I  have  tried  a  great  many  smoke  devices,  about  ten  during  the 
last  ten  years  in  (Chicago,  but  I  found  they  were  all  failures  to  a  cer- 


78  Proceedings  Western  Railway  Club 


tain  extent;  they  were  all  built  on  the  same  principle,  namely,  to  let 
cold  air  into  the  fire  box  above  the  fire.  Another  thing — I  found  them 
expensive  in  the  consumption  of  fuel.  They  operated  on  the  same 
principle  as  running  an  engine  with  fire  box  door  open,  and  we  all 
know  in  such  cases  we  do  not  get  much  steam,  and  at  the  same  time 
lose  lots  of  fuel. 

I  remember,  fourteen  or  fifteen  years  ago,  there  was  a  return  flue 
boiler  in  use  out  of  this  city.  The  stack  was  placed  just  in  front  of 
the  cab  and  back  end  of  the  boiler,  but  it  only  run  a  short  time  and 
was  a  failure. 

We  have  lost  considerable  money  in  smoke  devices  and,  in  fact, 
have  all  our  engines  equipped  with  some  kind  of  a  smoke  burning  de- 
vice at  present. 

I  understand  there  is  a  new  device  coming  out,  and  the  claim  is 
made  that  it  will  burn  all  the  smoke.  If  this  is  a  fact,  we  would  gladly 
adopt  it. 

I  think  the  course  now  pursued  by  Dr.  Reynolds  and  Mr.  Schubert 
is  a  wise  one,  and  it  will  do  more  good  toward  abating  the  smoke 
nuisance  in  Chicago  than  anything  that  has  been  done  in  the  past. 
The  railroads  are  as  anxious  to  do  away  with  the  smoke  as  the  city  is, 
and  if  the  heads  of  the  mechanical  department  of  the  railroads  and 
the  city  health  department  work  together  in  harmony  it  will  bring  out 
the  desired  result.  No  doubt  a  committee  will  be  appointed  by  the 
Chairman,  and  with  good  work  on  the  part  of  the  committee,  assisted 
by  the  mechanical  department  of  the  railroads,  I  think  the  probability 
is  the  smoke  will  be  reduced  50  per  cent,  from  what  it  is  at  the  present 
time. 

Mr.  Jno.  C.  McMynn  (Robert  W.  Hunt  &  Co.):  Mr.  President  : 
I  am  sure  that  all  of  us  appreciate,  both  as  citizens  and  as  r^ailroad 
men,  the  desirability  of  abolishing  to  as  great  an  extent  as  possible 
the  "smoke  nuisance,"  although  we  must  admit  that  cheap  fuel  has 
been  a  most  potent  factor  in  the  development  of  our  city  and  the  in- 
dustries located  contiguous  to  Chicago. 

There  has  been  a  great  deal  done  successfully  in  the  direction  of 
preventing  smoke  in  stationary  boilers,  and,  as  far  as  my  observations 
go,  a  saving  has  resulted  in  every  case  where  smoke  has  been  pre- 
vented by  scientific  ])r()cesses,  i.  e.,  by  causing  complete  combustion 
to  occur  before  allowing  the  volatile  gases  to  come  in  contact  with 
the  comparatively  cold  walls  and  flues  of  the  boiler  proper.  How- 
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ever,  in  the  case  of  a  locomotive  boiler,  the  problem  is  a  much  more 
difficult  one,  and  must  be  solved  by  a  different  method.  In  a  sta- 
tionary plant,  sufficient  grate  area  can  be  provided  to  reduce  the 
amount  of  coal  burned  per  square  foot,  to  a  point  where  the  volatile 
gases  have  time  to  pass  off  slowly,  and  a  sufficient  amount  of  heated 
air  can  be  provided  in  order  to  insure  a  combination  of  such  air  with 
the  volatile  gases  before  they  are  thrown  in  contact  with  the  boiler. 
This  combination  causes  a  much  higher  initial  temperature,  and 
hence  a  greater  passage  of  heat  into  the  water  in  the  boiler. 

In  a  locomotive  an  entirely  different  set  of  conditions  exists.  The 
fire  box  is  surrounded  by  sheets  of  steel,  which  are  of  a  temperature 
about  equal  to  that  of  the  surrounding  water,  say,  approximately, 
3.50  degrees  F.  The  volatile  gases  thrown  off  from  the  coal  immedi- 
ately come  in  contact  with  this  low  temperature,  and  smoke  is  formed. 
A  maximum  instead  of  a  minimum  amount  of  coal  must  be  burned 
per  unit  of  grate  surface,  and  such  combustion  is  hastened  to  the 
greatest  extent  possible  by  means  of  the  exhaust  nozzle  in  the  stack. 
No  time  can  be  given  to  the  consideration  of  preventing  smoke,  in 
many  instances.  In  passenger  service,  with  a  certain  number  of  cars 
in  the  train,  a  known  time  of  starting,  and  fixed  stops,  much  can  be 
done  by  a  fireman  to  stop  smoke  within  the  city  limits  ;  but  with  a 
switching  engine,  when  twenty  or  thirty  more  cars  may  be  added  to 
the  train  unexpectedly,  and,  instead  of  being  sent  over  a  straight 
track,  a  heavy  grade  and  reverse  curves  are  encountered,  the  steam 
pressure  must  be  maintained  at  all  events,  and  the  maximum  amount 
of  fuel  consumed  without  regard  to  economy  or  smoke  prevention. 

Cars  of  perishable  freight  and  anticipated  merchandise  must  be 
moved  in  order  to  meet  the  demands  of  commerce;  and  I*' dare  say 
that  the  merchants  most  anxious  to  abate  smoke  from  locomotives 
would  be  the  first  to  object,  were  a  consignment  of  goods  delayed 
and  the  reason  given  by  the  railroad  that  they  were  hauling  shorter 
trains,  in  order  to  prevent  their  locomotives  "throwing  out  volumes 
of  dense,  black  smoke." 

Should  the  plan  be  carried  out  to  build  a  railroad  clearing  house 
outside  of  the  city  limits,  on  the  plans  laid  out  by  Mr.  Stickney, 
much  of  the  congested  traffic  in  the  city  would  be  avoided. 

Referring  to  the  Commissioner's  question  concerning  the  differ- 
ent kinds  of  coal  :  The  coals  from  the  western  states  contain  much 
more  volatile  matter  than  the  eastern  bituminous  coals  from  the  Po- 
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cahontas  or  New  River  districts,  and  consequently  produce  more 
smoke.  More  air  is  required  to  perfect  combustion;  but  if  the  fire 
door  remains  open  long  enough  to  admit  the  necessary  cold  air,  the 
evaporation  is  reduced  ;  or  if  a  very  light  fire  is  carried,  so  as  to  ad- 
mit more  air  through  the  grate,  an  engine  is  likely  to  become  stalled. 

Considering  question  No.  3,  ''What  are  so-called  smoke  preven- 
tion devices,  and  what  are  their  limitations?" 

The  chief  limitation  to  the  application  of  a  smoke  preventing  de- 
vice to  a  locomotive  is  the  size  of  the  fire  box.  The  width  of  the  fire 
box,  to  a  certain  extent,  is  limited  by  the  distance  between  the  driv- 
ers, and  the  total  length  obtainable  is  required  in  order  to  obtain 
grate  surface  sufiicient  to  burn  the  amount  of  coal  necessary  to 
develop  the  required  horse  power.  The  movement  and  jar  of  a  loco- 
motive prevents  any  system  of  arches  or  checker  work  being  per- 
manent. 

Question  No.  9  asks,  ''Can  Illinois  coal  be  coked,  and,  if  so, 
what  are  the  obstacles  in  the  way  of  its  adoption  as  a  fuel  for  loco- 
motives, as  to  increased  cost  of  operating  ?  " 

In  answering  this  question,  I  desire  to  first  disclaim  any  intention 
of  advertising  a  new  system,  but  desire  to  simply  present  a  few  facts 
which  I  consider  of  highest  importance  from  a  scientific  standpoint. 
Last  fall  the  firm  with  which  I  am  connected  were  retained  by  Mr. 
L.  Z.  Leiter  to  design  a  coking  furnace  in  accordance  with  the  ideas 
and  inventions  of  Prof.  Joseph  Hemmingway,  which  invention  re- 
ferred especially  to  coking  the  poorer  qualities  of  western  coals  and 
lignites.  The  first  furnace  was  built  at  40th  street  and  Wentworth 
avenue,  and  from  the  very  first  it  was  evident  that  remarkable  results 
could  be  obtained.  In  fact,  the  experiments  have  been  more  suc- 
cessful than  were  anticipated.  Since  then,  four  more  furnaces  have 
been  erected,  and  various  Illinois  and  Iowa  coals  have  been  treated, 
and  the  result  has  been  an  excellent  quality  of  coke,  which  resembles 
greatly  in  appearance  the  famous  Connellsville  coke.  The  sulphur 
is  eliminated  very  largely,  and  the  fixed  carbon  runs  high. 

Coke  is  used  as  fuel  on  some  eastern  roads,  and,  I  understand, 
very  successfully,  by  mixing  a  certain  i)ercentage  of  coal  with  the 
coke.  'I'his  avoids  the  production  of  smoke,  and  is  economical  in 
proportion  to  the  price  of  the  coke. 

In  the  large  Boston  plant,  it  is  commonly  understood  that  the 
coke  is  considered  the  by  product,  while  the  main  income  is  de- 
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rived  from  the  ingredients  that  are  usually  known  as  ''by  products." 

While  the  time  has  not  come,  yet  I  am  hopeful  that  before  very 
long,  plants  can  be  established  on  the  various  railroads,  where  the 
coal  can  be  coked  and  the  cost  be  defrayed  by  the  utilization  of  the 
by  products. 

Since  the  gas  companies  have  ceased  to  produce  coke,  due  to  the 
adoption  of  water  gas,  the  supply  of  domestic  coke  has  gradually 
been  reduced,  until  at  the  present  time  it  is  practically  impossible  to 
obtain  this  quality  of  coke. 

My  reply  to  question  No.  10  is  that  there  is  no  question  whatever 
that  coke  is  practically  a  smokeless  fuel. 

Referring  to  question  11,  ''Are  not  some  of  the  very  inferior 
grades  of  coal  used,  largely  responsible  for  locomotive  smoking?" 

To  a  certain  extent  they  are  ;  but  a  railroad  could  hardly  be  ex- 
pected to  pay  $3  per  ton  for  an  eastern  coal,  when  they  can  obtain 
a  fuel  for  half  that  sum  from  nearer  their  own  line. 

Volatile  matter  contains  valuable  heating  capacity,  if  properly 
burned  in  a  smoke  preventing  furnace,  but  a  coal  that  will  give  the 
most  economical  results  in  a  stationary  plant,  may  give  very  poor 
results  in  a  locomotive.  An  inferior  grade  of  coal  can  be  mixed  with 
coke  in  proper  proportions,  and  a  smokeless,  as  well  as  an  economical, 
fuel  be  obtained. 

Mr.  T.  S.  Reilly  {^Railway  and  Engineering  Review')  :  It  would 
seem  that  for  smokeless  locomotive  service  the  question  of  a  constant 
fuel  is  vital.  If  we  could  always  get  one  grade  of  fuel,  we  could  ad- 
just the  grate  area,  the  heating  surface,  etc.,  to  the  conditions  neces- 
sary to  burn  that  fuel.  This  latter  can  be  readily  done  in  stationary 
practice,  but  in  locomotive  practice  it  cannot,  because  the  service  is 
intermittent.  In  cities,  switching  and  suburban  engines  have  to  stop 
and  start  at  all  times,  so  that  the  conditions  under  which  the  coal  is 
being  burned  are  constantly 'varying,  much  to  the  detriment  of  the 
process.  And  where  the  coal  varies  in  character  or  grade,  these  con- 
ditions are  additionally  complicated.  I  believe  Mr.  Delano  has  stated 
that  the  Wooten  boiler  has  been  tried  with  bituminous  coal,  but,  as  I 
understand  it,  more  particularly  in  burning  slack.  For  block  coal 
a  Wooten  boiler  has  a  grate  area  too  large,  while  for  slack  coal  the 
grate  area  is  too  small  in  the  ordinary  boiler.  Bituminous  coal  is  a 
\onger  flaming  coal  than  anthracite,  and  it  seems  to  me  that  in  adopt- 
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ing  the  Wooten'boiler-for  bituminous  coal  burning  it  will  be  necessary 
to  subject  its  design  to  considerable  modification. 

The  Philadelphia  &  Reading  tried  some  bituminous  coal  burning 
with  a  Wooten  boiler,  and  they  found  a  very  intense  heat  in  the  front 
end,  showing  that  this  flame  length. was  too  long  in  that  boiler,  indi- 
cating that  its  proportions  should  be  altered.  However,  this  question 
will  undoubtedly  be  gone  into  by  the  committee. 

Now,  as  regards  slack  and  block  bituminous  coal,  and  the  utility 
of  different  grades  of  coal.  The  slack  coal  is  often  spoken  of  as  an 
inferior  grade  of  coal.  The  slack  coal  is  just  as  rich  as  block 
coal ;  it  contains  the  same  constituents,  but  its  use  necessitates  a  dif- 
ferent area  of  grate,  and  a  different  method  of  firing;  while  slack 
coal  is  very  much  cheaper,  the  difference  in  price  mounts  up  very 
fast.  For  instance,  in  a  stationary  test,  Illinois  slack  coal,  costing 
$1.40,  evaporated  8.5  pounds  of  water  per  pound  of  coal,  which 
would  give  a  cost  of  8.3  cents  per  1,000  pounds  of  water  evaporated. 
The  best  anthracite,  costing  $4.80  per  ton,  would  evaporate  no  more 
than  12  pounds  of  water  per  pound  of  coal,  which  would  result  in  a 
cost  of  20  cents  per  1,000  pounds  of  water  evaporated.  "  If  we  substi- 
tute $1.50  a  ton  coal  for  $4.00  a  ton  coal,  the  former  will  only  have 
to  evaporate  .38  as  much  water  in  order  to  justify  its  substitution, 
and  as  it  gives  a  much  greater  proportional  evaporation  than  this, 
these  figures  show  that  it  is  worth  while  to  use  a  slack  coal. 

If  it  could  be  made  possible  to  obtain  a  coal  the  grade  and  charac- 
ter of  which  would  never  vary,  I  believe  we  could  design  a  boiler  to 
burn  that  coal  without  an  excessive  amount  of  smoke,  but  with  a  con- 
stantly varying  character  of  fuel  it  is  practically  impossible  to  so  per- 
fectly control  the  combustive  conditions  that  no  smoke  will  be  evolved. 
Of  course,  I  think  it  must  be  understood  that  a  working  engine,  in 
any  service,  will  be  bound  to  give  off  a  certain  amount  of  smoke  at 
times,  l3ut  in  steady  service  with  the  conditions  outlined,  locomotives 
could  be  so  arranged  that  there  will  be  very  little  or  no  smoke. 

Dr.  Reynolds  :  Mr.  Chairman,  and  gentlemen,  I  feel  very  much 
gratified  indeed  at  the  reception  our  papers  have  had,  and  the  cour- 
teous things  that  have  been  said  about  Mr.  Schubert's  administration 
of  the  Smoke  Hureau,  and  I  believe  that  practically  all  of  our  ques- 
tions have  been  answered  here  in  this  discussion. 

I  have  heard  a  great  many  things  here  today  that  1  did  not  know 
before.     They  are  old  already  to  you,  perhaps,  but  are  new  to  me. 
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These  are  questions  that  the  great  mass  of  the  public  know  nothing  at 
all  about,  so  it  is  necessary  that  things  be  said  and  resaid  and  said 
over  again,  and  that  is  one  of  the  reasons  why  I  wanted  some  expres- 
sion from  this  body  ;  it  will  furnish  the  best  line  or  guide  of  conduct 
in  our  treatment  of  locomotives  that  smoke.  If  we  have  these  con- 
densed expressions  made  to  the  point,  and  can  use  them  in  our  deal- 
ings with  railroad  companies,  or  engineers  or  master  mechanics,  it 
will  probably  serve  the  very  purpose  that  a  suit  at  law  serves,  and  be 
so  much  more  decent  and  humane. 

We  have  always  recognized  that  the  smoke  made  by  the  sudden 
stopping  and  starting  of  engines  and  heavy  grades  cannot  be  over- 
come, and  we  have  never,  to  my  knowledge,  brought  suits  against 
engines  being  used  in  that  way. 

One  little  point  about  old  engines.  It  never  occurred  to  me  that 
some  engines  built  long  ago  have  not  the  modern  appliances,  and,  of 
course,  are  .perhaps  more  inclined  to  smoke.  We,  of  course,  must 
consider  the  question  of  dollars  and  cents  in  this  thing.  Those  old 
engines  are  valuable.  Perhaps  they  might  be  shifted  out  on  to  the 
prairies. 

I  hope,  indeed,  that  this  motion  to  appoint  this  committee  will 
prevail,  Mr.  Chairman,  and  I  hope  further  that  the  committee  will  go 
to  work  at  once  and  do  something,  and  if  there  is  anything  that  I  can 
do,  any  influence  from  the  city  government  that  you  need  in  connec- 
tion with  making  that  report  that  I  can  bring  about,  I  will  be  most 
happy  to  be  at  your  service.  I  sincerely  thank  you  for  the  courtesy 
extended  today. 

Mr.  Schubert  :  Mr.  Chairman,  and  gentlemen,  I  do  not  know 
that  I  have  much  to  add  to  what  the  doctor  has  already  said,  except- 
ing this,  that  while  from  this  discussion  I  am  satisfied  that  the  rail- 
roads do  take  up  this  matter  and  reprimand  their  men  when  their  en- 
gines smoke,  still,  from  the  arguments  advanced  by  the  gentleman 
who  said  he  was  making  scientific  experiments  with  coking  Illinois 
coal,  firemen  claim  they  smoke  because  of  poor  coal  and  because  they 
are  not  allowed  to  keep  the  fire  box  door  open.  I  am  satisfied  of  the 
truth  of  this  statement. 

I  hope  this  committee  will  take  up  the  question  and  see  whether  it 
will  not  be  the  safest  and  wisest  thing  for  these  companies  to  help  their 
men  to  fire  carefully.  For  instance,  the  railroads  might  allow  their 
men  the  privilege  of  having  their  fire  box  door  open  slightly,  even 
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though  it  would  cost  the  railroads  about  30  per  cent,  more  fuel,  as  was 
suggested  by  one  of  the  speakers.  It  is  true  that  it  will  cost  a  little 
more  coal,  but  I  believe  it  will  do  very  much  toward  keeping  down 
the  smoke,  as  much  so  as  careful  firing.  Men  come  to  me  and  they 
say,  ''Another  thing;  if  I  am  permitted  to  use  a  sufficient  amount  of 
coal  to  fire  with,  I  think  I  can  do  a  great  deal  better.'^  Now  I  know 
of  one  road  which,  a  short  time  ago,  offered  a  premium  to  its  men  for 
saving  fuel,  and,  of  course,  that  meant  that  the  firemen  would  not 
keep  their  fire  box  open,  even  slightly.  It. seems  to  be  agreed  that  a 
little  bit  of  air  let  in  through  the  fire  box  will  do  away  with  considera- 
ble smoke.  I  hope  this  committee  will  settle  on  something  in  respect 
to  that  point.  I  am  satisfied  that  if  the  men  are  instructed  to  fire 
carefully,  and  are  allowed  to  use  the  proper  amount  of  fuel,  that  we 
will  have  much  less  smoke,  and  you  will  have  less  complaints  than 
you  have  now.  It  is  a  fact — for  instance,  take  Mr.  Quayle's  road — 
some  time  ago  there  was  fault  found  with  the  engines  running  on  Kin- 
zie  street,  under  the  viaduct  ;  communication  was  had  with  the  North- 
western road  and  I  am  pleased  to  say  that  there  are  but  few  com- 
plaints being  made  since  that  time.  If  they  can  improve  matters 
there,  there  is  no  reason  why  they  cannot  do  it  somewhere  else.  If 
the  men  are  instructed  to  be  as  careful  elsewhere  as  they  are  along 
Kinzie  street,  I  believe  we  can  do  away  with  a  great  deal  of  the 
smoke. 

Now,  I  don't  believe  that  any  citizen  will  complain  of  a  few  puffs 
of  smoke.  I  believe  the  people  are  just  as  liberal  as  the  law  is,  and 
the  law  certainly  is  not  a  harsh  one  ;  it  provides  only  against  dense 
smoke.  We  all  know  that  where  we  use  soft  coal  there  must  be  some 
smoke,  but  we  must  try  to  do  the  best  we  can,  and  perhaps  when  these 
experiments  are  completed  in  making  coke,  the  coke  won't  cost  any 
more  than  coal  does  now.  Some  one  has  spoken  here  of  the  changes 
made  in  the  locomotives  at  Boston.  I  have  been  told  that  they  have 
100  locomotives  ;  that  they  are  making  a  very  few  small  changes  in 
their  machinery,  and  they  say  it  does  not  cost  one  cent  more  for  coke 
than  for  coal,  and  that  it  is  a  solution  of  the  dirt  and  smoke  problem. 
It  is  to  be  hoped  that  before  long  we  shall  have  these  coking  stations, 
but  until  that  time  does  come,  I  think,  with  proper  care,  we  can  have 
a  great  deal  less  smoke  than  we  are  now  having  in  Chicago. 

'I'he  motion  of  Mr.  Delano  was  put  to  the  house  by  the  President, 
and  carried. 
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The  President  named  the  following  gentlemen  as  the  committee 
called  for  by  the  motion  already  passed  :  G.  R.  Henderson,  Prof. 
R.  A.  Smart,  Mr.  J.  C.  McMynn,  R.  D.  Smith  and  J.  W.  Luttrell. 

Mr.  G.  W.  Rhodes  (B.  &  M.  R.  R.  R.) :  There  is  much  gained  in 
having  a  meeting  like  this,  and  talking  over  the  different  devices  and 
the  difficulties  in  the  way  of  accomplishing  what  we  all  want.  I  would 
offer  as  a  suggestion  to  the  committee  that  during  its  deliberations  it 
endeavor  to  have  the  city  represented  ;  in  this  way  there  will  be  a 
better  understanding  all  through,  as  to  the  difficulties  in  the  way  of 
accomplishing  the  end  which  we  are  all  after.  I  do  not  believe  it  will 
be  necessary  to  have  one  or  more  of  the  city  representatives  on  the 
committee,  as  I  hear  some  one  suggest,  but  I  would  recommend  the 
committee  to  call  in  the  city  officials  and  advise  with  them. 

The  President  :  If  there  is  nothing  more  to  be  said  on  this  sub- 
ject, the  discussion  of  the  topical  subject,  ''What  would  be  the  ad- 
vantage to  railroads  in  adopting  a  box  car  of  typical  inside  dimen- 
sions ?  "  is  in  order.  Mr.  Rhodes  has  very  kindly  consented  to  open 
this  discussion. 

Mr.  G.  W.  Rhodes  (B.  &  M.  R.  R.  R.)  :  Mr.  Chairman,  and  gen- 
tlemen, I  have  undertaken  this  afternoon  to  open  the  discussion  on 
what  would  be  the  advantages  and  the  practicability  of  a  typical 
box  car. 

Some  short  time  ago  I  was,  to  my  distress,  asked  to  serve  on  a 
committee  having  in  view  the  establishment  of  a  standard  box  car.  I 
think  that  anybody  who  has  been  connected  with  the  Master  Car 
Builders'  Association  and  the  Master  Mechanics'  Association  will  know 
at  once  how  hopeless  I  felt  as  to  being  able  to  bring  out  anything  in 
the  line  of  a  standard  box  car,  but  there  have  been  a  good  many  other 
apparently  impracticable  and  hopeless  questions  brought  up  before 
the  railroads,  and  if  the  members  will  have  a  little  patience,  and  will 
do  a  little  work,  at  the  end  of  some  time,  not  any  quick  time,  some 
results  may  be  brought  about,  as  they  have  been  in  other  matters. 
For  instance,  I  do  not  know  of  any  more  hopeless  sort  of  a  question 
than  that  of  establishing  a  standard  coupler  for  cars  in  this  country 
as  it  struck  many  of  us  ten,  twelve,  thirteen  years  ago.  See  what  the 
results  of  it  are  today.  I  do  not  know  a  very  much  more  hopeless 
question  than  that  of  establishing  a  standard  brake  in  this  country  as 
it  was  in  1886  and  1887.  All  kinds  of  different  power  brakes  were 
being  introduced  at  that  time,  and  yet,  what  is  the  result  today  ?  We 
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have  a  type  of  automatic  brake  regarded  everywhere  as  standard,  and 
other  devices,  into  which  large  sums  of  money  were  invested,  are 
wiped  out  and  heard  of  no  more. 

When  I  first  met  with  some  of  the  American  Railway  Association's 
committee  on  a  standard  box  car,  I  was  surprised  at  their  hopefulness 
as  to  the  end,  and  also  I  was  surprised  that  they  did  not  expect  to 
accomplish  anything  immediately,  and  talked  of  two  or  three  years  to 
bring  about  results. 

Our  committee  has  already  had  two  or  three  meetings.  We  issued 
a  circular  asking  for  information  about  the  dimensions  of  box  cars. 
The  answers  that  came  in,  at  first  sight,  one  might  say,  were  not  very 
satisfactory.  The  committee  proposed  a  typical  car,  giving  figures, 
and  81  roads,  representing  348,708  cars,  reported  in  favor  of  the 
committee's  proposed  standards.  Fifty-seven  roads,  representing 
482,968  cars,  reported  unfavorably  on  the  committee's  proposed 
standard,  but  a  curious  thing  showed  up  in  the  reports  of  the  51  roads 
that  reported  unfavorably  ;  they,  at  the  committee's  request,  made 
their  own  recommendations,  and  they  reported  forty  or  fifty  different 
kinds  of  cars  which  varied,  perhaps,  one  inch  or  two  or  three  inches 
in  interior  dimensions.  This  is  the  hopeful  side,  to  the  committee. 
We  felt  that  there  was  a  little  misunderstanding  on  the  part  of  the 
railroads  as  to  the  scope  of  the  committee's  work  and  the  intention  of 
the  committee's  work,  and  our  committee  believed  if  we  could,  in 
some  way,  get  this  question  before  the  mechanical  men  who  have  the 
designing  of  the  cars,  and  get  them  to  co-operate  with  their  operating 
officers,  that  we  might  easily  reconcile  these  differences  and  come  to 
a  standard  car. 

I  might  say  in  this  connection,  that  one  of  the  reasons  that  has 
been  advanced  for  having  correct  typical  dimensions  has  been  from  a 
constructor's  standpoint.  The  manager  of  a  large  system  states  that 
in  going  into  the  iron  and  steel  cars,  as  we  are  now  doing,  it  would 
be  a  great  advantage,  in  getting  supplies,  if  we  could  have  the  parts 
which  make  up  these  steel  cars  and  these  iron  cars,  of  standard 
dimensions,  so  that  they  will  be  a  commercial  article.  That  is  one 
point  from  the  constructor's  standpoint.  We  have  not  found  any  diffi- 
culty in  adapting  the  standard  axle  to  our  freight  cars  of  J  00, 000- 
pound  capacity  as  well  as  to  cars  of  80,000-pound  capacity.  I 
believe  there  arc  very  few  railroads  building  100,000-pound  cars  that 


Discussion  on  a  Typical  Box  Car 


87 


will  undertake  to  use  a  different  axle  than  that  adopted  by  the  Master 
Car  Builders'  Association. 

This  is  also  the  case  in  certain  details  in  the  running  gear  of  our 
cars,  which  are  interchangeable  all  through  the  country.  It  would 
seem  to  be  quite  practicable,  also,  for  some  of  the  other  important 
parts,  such  as  sills,  posts  and  other  parts  of  the  car,  to  be  made 
standard. 

To  show  a  little  of  what  has  been  done  in  this  matter,  I  will  state 
that  the  committee,  in  starting  out,  did  not  propose  to  define  just 
how  long  the  car  shall  be,  just  how  high  it  should  be,  etc.,  or  just 
how  wide  it  should  be.  It  confined  itself  to  proposing  interior  di- 
mensions. I  believe  it  goes  without  saying  that  the  most  economical 
box  car  a  railroad  company  can  build  is  one  that  has  the  greatest 
width  allowable  on  the  lines  of  the  railroad  company  that  is  building 
the  car,  and  next  is  the  one  that  has  the  greatest  height  allowable  on 
the  lines  of  the  railroad  company  building  the  car.  Now,  the  com- 
mittee has  endeavored  to  get  for  the  railroads  these  figures,  and  the 
outline  that  they  propose  is  this  :  All  the  figures  used  by  the  com- 
mittee are  inside  dimensions. 

The  proposed  inside  height,  from  the  top  of  the-  floor  to  the  bot- 
tom of  the  carlin  immediately  over  the  plates,  is  8  feet ;  the  proposed 
width  between  linings  is  8  feet  6  inches  ;  the  proposed  length  between 
linings  is  34  feet  This  gives  a  car  with  contents  of  2,312  cubic  feet, 
and  per  foot,  68  cubic  feet. 

To  show  how  near  these  figures  are  to  the  equipment  of  a  western 
road,  for  instance,  the  C,  B.  &  Q.,  I  will  cite  the  following  :  The 
proposed  height  is  8  feet ;  the  C,  B.  &  Q.  standard  is  7  feet  5  inches. 
Personally,  I  do  not  know  of  any  reason  why. the  C,  B.  &  Q.  could 
not  make  its  cars  1  inches  higher,  and  thereby  comply  with  the  typ- 
ical car.  The  width  proposed  is  8  feet  6  inches,  between  linings  ; 
the  C,  B.  &  Q.  is  8  feet  2  inches.  I  believe,  without  any  material 
change  in  our  standards,  we  could  make  the  necessary  additional 
width.  The  length  inside  of  the  C,  B.  &  Q.  cars  is  33  feet  5  inches, 
whereas  the  length  of  the  proposed  car  is  34  feet. 

On  some  of  the  lines  east,  as  soon  as  these  figures  were  proposed, 
or  talked  about,  and  some  arguments  made  from  the  utility  stand- 
point as  to  why  they  should  be  used,  one  of  the  lines,  the  New  York 
Central,  said  they  thought  they  could  change  their  standards  so  as  to 
comply  with  the  proposed  typical  car.    The  General  Manager  of  the 
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Atchison  road  had  a  number  of  cars  to  contract  for,  and  he  told  the 
committee,  at  our  last  meeting,  that  he  had  instructed  that  the  inte- 
rior dimensions  conform  to  the  proposed  typical  car. 

The  Pennsylvania  railroad  has  this  matter  now  under  serious 
consideration.  The  committee  has  asked  whether,  on  account  of 
changes  they  are  now  making  in  their  tunnels,  the  typical  dimensions 
might  not  become  practicable,  perhaps,  in  a  year  or  a 'year  and  a  half 
from  now. 

To  show  how  much  serious  attention  has  been  given  to  this,  I 
refer  you  to  the  proceedings  of  the  American  Railway  Association, 
held  at  the  Holland  House,  New  York,  in  October,  189V.  In  this 
report  you  will  find  a  voluminous  correspondence  from  the  different 
traffic  associations,  in  regard  to  investigations  that  they  have  made 
looking  toward  stopping  the  variations  in  cars,  from  small  cars  to 
very  big  cars,  and  the  difficulties  the  traffic  departments  are  getting 
into  in  connection  with  such  great  variations  in  car  dimensions.  A 
report  in  connection  with  these  very  matters  is  signed  by  the  follow- 
ing mechanical  gentlemen,  whom  most  of  you  know,  Mr.  William 
Buchanan  being  chairman  of  the  committee  that  made  the  report  : 
F.  D.  Casanave,  E.  W.  Grieves,  E.  D.  Bronner,  J.  N.  Barr,  F. 
Rearden,  Jno.  Hickey  and  Jno.  W.  Cloud. 

In  another  communication,  Mr.  Commissioner  Blanchard  makes 
a  report  in  which  seven  different  proposals  were  considered,  and  Mr. 
Blanchard  goes  over  these  seven  different  proposals  very  carefully, 
showing  that  none  of  them  were  practical,  in  his  estimation.  Now, 
the  question  comes  up  here  as  to  why  it  might  not  be  possible  for  the 
lines  in  the  east  and  the  lines  in  the  west  to  agree  upon  a  typical  car. 
In  the  first  place,  the  lines  in  the  east,  many  of  them,  have  double 
track  roads.  Out  in  the  west  we  are  getting  into  the  same  condition. 
All  the  roads  with  single  tracks  have  their  yards,  and  they  are  limited 
in  their  distances  from  center  to  center,  and  we  ought  to  use  cars  as 
wide  as  is  safe  to  do  and  pass  over  our  center  to  center  distance. 

On  the  roads  west,  if  my  information  is  correct,  the  distance  be- 
tween centers  has  usually  been  considered  14  feet,  whereas,  in  the 
east  it  is  about  12  feet.  'I'hat  was  the  way  it  was  in  olden  times, 
when  we  did  not  work  things  (|uite  as  closely  as  we  do  now.  At  the 
present  time  the  Burlington  road  has  changed  its  standard  double 
track  road  from  14-feet  centers  to  J3-feet  centers.  It  realizes  that 
13  feet  is  plenty  wide  enough  for  all  conditions  of  service,  and  that 
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the  economy  is  great  in  constructing  double  track  with  13-feet  centers 
in  place  of  14,  Bridge  abutments,  piers,  embankments,  cuts,  bridges, 
etc.,  all  largely  enter  into  the  cost  of  construction,  and,  if  made 
wider  than  necessary,  add  to  the  expense  without  adequate  return. 
The  lines  in  the  west  are  beginning  to  find  that  what  is  good  practice 
for  the  lines  in  the  east  is  good  practice  for  the  lines  in  the  west,  and 
it  seems  to  me  we  ought  to  be  able  to  agree  on  some  typical  car 
dimensions. 

As  a  matter  of  fact,  a  typical  car  has  always  existed  in  the  minds 
of  traffic  men,  and  has  been  used  in  fixing  minimum  rates.  Somebody 
elects  to  determine  what  a  typical  car  is.  It  is,  perhaps,  somebody 
who  is  not  very  well  informed  in  the  construction  of  the  car,  and 
under  one  regime  he  selects  a  small  car,  and  that  puts  a  premium  on 
small  cars.  Some  other  committee,  succeeding  the  one  selecting  a 
small  car,  makes  its  typical  car  a  very  big  car,  that  throws  out  of 
service  the  small  car.  That  has  been  going  on  for  a  long  time,  so 
that  this  question  of  a  typical  car  is  not  a  new  one.  In  fixing  mini- 
mum rates,  some  form  of  typical  car  has  to  be  used.  The  present 
object  is  to  get  a  typical  car  built  which  will  be  regarded  as  the  most 
economical  and  cheapest  car  for  all  railroads  to  operate.  It  is  hoped 
that,  by  getting  the  mechanical  men  interested  in  this  very  important 
question,  its  solution  will  not  be  so  far  away  as  may  at  first  appear. 

Mr.  S.  T.  Crapo  (F.  &  P.  M.  R.  R. )  :  Mr.  President,  I  have  had 
to  consider  this  question  of  the  typical  car  as  relating  to  the  shipper. 

There  has  been  a  good  deal  said  lately  about  the  Vanderbilts. 
There  was  a  time  when  the  Commodore  was  getting  into  the  start  of 
his  great  future  influence,  when  one  of  his  sons  came  to  him  and  asked 
him  for  a  load  of  manure.  The  Commodore  said,  "All  right."  He 
thought  the  boy  wanted  a  wagon-load  of  manure,  but  the  boy  got  the 
biggest  scow  he  could  and  got  all  the  old  man's  manure. 

Now,  in  the  railroad  world,  with  which  the  Vanderbilts  have  had 
a  great  deal  to  do,  there  is  a  unit  of  measure  which  has  pretty  nearly 
as  large  a  variance  as  there  was  in  the  loads  those  people  dealt  with  at 
that  time.  You  talk  about  carloads,  the  traffic  men  talk  about  car- 
loads ;  the  revenues  of  our  railroads  are  based  either  on  carload  rates, 
which  are  given  at  great  discount,  or  on  less  than  carload  rates  which 
are  higher.  The  fact  is,  men  wonder  what  a  carload  is.  We  have  all 
heard  of  the  boy  that  in  talking  about  cars  said,  "  Littte  car,  don't 
cry;  you'll  be  an  elevator  by  and  by,"  and  that  is  what  the  traffic  nien 
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are  asking — is  it  a  28-foot  car,  or  is  it  an  elevator  on  wheels?  They 
call  them  both  a  carload,  and  there  is  no  distinction. 

Now  it  is  for  you  practical  gentlemen  to  first  decide  what,  as  Mr. 
Loree  lately  put  it  in  our  meetings,  is  the  most  economical  vehicle  of 
transportation.  That  is  a  technical  measurement.  Thirst,  you  have  to 
get  hold  of  an  economical  vehicle  of  transportation;  then  the  traffic 
men  have  got  to  use  that  economical  vehicle  of  transportation. 

I  think  if  we  can  take  up  this  question  that  Mr.  Rhodes  has  intro- 
duced, and  if  this  Club  and  the  railroad  officers  here  will  do  their 
part  to  find  out  what  is  the  best  type  of  car  that  can  be  suggested,  all 
things  considered,  that  a  great  step  in  advance  will  have  been  made. 
I  believe  at  this  time  that  such  a  recommendation  will  have  great 
weight  with  the  traffic  men.  A  proper  regulation  of  this  matter  will 
save  greatly  in  light  loading  and  empty  mileage,  and  in  all  the  other 
difficulties  we  have  been  meeting  in  having  to  get  special  cars  for 
special  purposes  ;  we  certainly  can  do  away  with  drop  floors  and  all 
kinds  of  abnormal  construction  that  are  now  forced  into  the  designs 
of  cars.  I  hope  that  everybody  will  give  careful  attention  to  the  cir- 
culars as  they  come  out,  and  try  to  help  the  committee  of  the  Ameri- 
can Railway  Association  to  get  together  all  the  data  which  is  needful 
for  this  question. 

Mr.  President,  it  is  the  purpose  of  the  Committee  on  Standard 
Dimensions  of  Box  Cars  of  the  American  Railway  Association,  to  de- 
termine the  dimensions  of  a  box  car  which  shall  be,  all  things  consid- 
ered, the  most  economical  vehicle  of  transportatio7i. 

The  standard  box  car  must  be  of  such  dimensions  as  shall  make  it 
available  for  the  general  use  of  the  railroads  of  the  country.  ,  Accord- 
ingly, the  two  most  important  dimensions — the  height  and  width — 
will  be  fixed,  not  by  theory,  but  by  the  physical  limitations  of  impor- 
tant railroad  clearances.  The  length  will  be  determined  by  the  re- 
quirements of  ordinary  stowage,  and  by  the  matter  of  economy  in 
construction,  maintenance  and  operation.  Therefore,  I  believe,  if 
mechanical  organizations  like  the  Western  Railway  CHub  take  the  mat- 
ter up  earnestly  it  will  not  be  difficult  to  define  the  standard  dimensions. 

But  there  are  now  in  existence  a  large  number  of  cars  exceeding 
the  contemplated  standard  dimensions,  many  of  which  have  a  lowered 
floor  ])lane  and  many  other  abnormal  features.  They  are  not  eco- 
nomical vehicles  of  transportation.  It  is  therefore  necessary  for  this 
committee  not  only  to  determine  the  dimensions  of  the  standard  car, 
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but  also  to  make  some  provision  which  shall  encourage  the  railroad 
company  and  the  shipper  alike  to  construct  and  use  the  standard  car, 
and,  at  the  same  time,  prevent  the  abuse,  while  still  permitting  the 
use,  of  the  abnormally  large  cars  now  in  existence. 

The  pressure  to  build  an  abnormal  car  is  largely  the  outgrowth  of 
freight  classification  rules.  The  classification  committees,  however, 
are  not  alone  at  fault.  They  have  repeatedly  asked  for  a  standard 
car  upon  which  to  base  rulings.  The  chairman  of  the  official  classifi- 
cation committee,  in  a  letter,  says  :  "  The  minimum  carload  weights 
in  effect  under  the  official  classification  are  based,  as  nearly  as  possi- 
ble, upon  a  fair  average  of  the  actual  weights  of  the  various  articles 
that  can  be  loaded  in  what  may  be  considered  an  ordinary  car.^^  But 
what  is  an  "ordinary"  car?  In  another  letter  the  same  officer  com- 
plains that  in  some  cases  a  car  contains  1,309  cubic  feet,"  in  others 
2,700  cubic  feet."  Again,  the  chairman  says  :  If  they  (the  cars) 
were  uniform  in  length  and  capacity  it  would  be  an  easy  matter  to 
provide  minimums  on  the  various  classes  of  freight."  If,  therefore, 
the  ''standard  car,"  or  the  ''most  economical  vehicle  of  transporta- 
tion," can  be  determined  and  agreed  upon,  then  the  classification 
committee  should  consider  this  the  "ordinary"  car,  and  adopt  it  as 
the  "car  unit"  or  basis  of  measurement  for  carload  rates. 

The  difficulties  of  the  classification  committees  lie  chiefly  in  deal- 
ing with  "light  and  bulky"  articles.  There  are  approximately  2,700 
articles  provided  with  carload  rates  in  the  official  classification  ;  439 
of  these  may  be  denominated  as  "light  and  bulky."  The  great  varia- 
tion in  the  size  of  cars  has  made  it  impossible  to  prescribe  a  minimum 
weight  which  has  any  direct  connection  with  the  amount  which  can 
be  actually  stowed  in  a  car  body.  To  protect  the  revenue  it  has  be- 
come the  policy  to  name  minimums  in  excess  of  what  can  be  loaded 
— then  in  reality  the  rate  is  based,  not  upon  the  theory  of  weight, 
but  upon  the  theory  of  cubic  capacity ;  and  in  such  a  case  the 
official  classification  schedule  is  a  cubic  capacity  schedule,  which  is 
incomplete  and  poorly  defined,  and  which  becomes  more  favorable  to 
the  shipper  the  more  overgrown  the  car  becomes.  For  example,  the 
average  actual  weight  of  grain  cradles  in  a  30-foot  car  is  2,000  pounds  ; 
the  official  classification  minimum  is  20,000  pounds  (fifth  class).  It 
would  recjuire  a  car  300  feet  long  to  carry  the  minimum  weight.  The 
larger  the  car  the  more  cradles  can  be  loaded  and  the  cheaper  the 
charge  per  cradle.    With  this  commodity,  therefore,  there  will  be  an 
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undiminished  pressure  on  the  part  of  the  shipper  to  increase  the  size 
of  the  car  until  the  300-feet  limit  is  reached.  The  same  principle  ap- 
plies generally  in  the  loading  of  all  light  and  bulky  articles,  the  de- 
mand of  the  shipper  for  large  cars  continues — the  railroad  company, 
in  the  face  of  sharp  competition  cannot  resist — and  the  large  car  evil 
grows  greater  and  will  continue  to  do  so  until  some  radical  action  is 
taken  to  remedy  it. 

As  soon  as  the  classification  rulings  in  effect  nullify  the  weight 
basis  and  substitute  the  cubic  capacity  basis,  then  the  following  di- 
lemma presents  itself  to  the  classification  committees  : 

(a)  To  protect  the  revenue  of  the  large  cubic  capacity  cars  which 
they  have  encouraged  and  brought  into  existence. 

(b)  To  enable  roads  which  have  no  large  cars,  or  cannot  con- 
veniently supply  large  cars,  to  share  in  the  business. 

In  the  attempt  to  solve  this,  the  classification  committees  have  all 
been  forced  to  make  an  effort  to  define  a  ^'car  unit. "  The  several 
committees  have  handled  this  upon  different  theories  and  with  vary- 
ing success.  The  different  car  units  "  now  in  effect  in  various  parts 
of  the  country  I  will  now  give,  using  such  data  as  they  have  at  hand. 
It  is  expected  to  give  this  point  further  investigation,  and  any  infor- 
mation or  corrections  in  regard  to  the  practical  operation  of  these  rules 
is  solicited. 

OFFICIAL  CLASSIFICATION  COMMITTEE. 

The  official  classification  committee,  to  cover  this  point  have 
adopted  the  much  criticised  Rule  5  "E."  Under  Rule  5  ''E" 
when  property  is  offered  for  transportation  in  quantities  equal  to 
or  exceeding  the  minimum  carload  weight,  the  shipment  may  be 
loaded  in  Hvo  cars  not  exceeding  thirty-four  (34)  feet  each  in 
length,  and  charged  for  on  the  basis  of  the  carload  minimum  weight 
and  rate.  In  other  words,  tivo  34-foot  cars  may  be  considered  one. 
The  official  classification,  therefore,-  confesses  that  for  purposes  of 
computing  minimums,  their  ''car  unit"  is  of  enormous  size.  This 
rule  may  justly  be  criticised  because  of  its  indefiniteness  ;  moreover, 
the  official  classification  committee  does  not  seem  to  have  consistently 
used  this  "car  unit"  of  measure  in  working  out  in  detail  the  weight 
minimums  o\  their  classification. 

The  rule  results  as  follows  : 

(a)  Encourages  the  building  of  cars  abnormally  large  (not  the 
most  economical  vehicles  of  transportation). 
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(b)  Is  only  partially  successful  in  lessening  unnecessary  car 
movement. 

(c)  Is  only  partially  successful  in  bringing  about  compact  stow- 
ing on  the  part  of  the  shipper. 

(d)  Reduces  clerical  work  of  billing  to  a  minimum. 

(e)  Makes  confusion  between  railroad  and  shipper,  because  ship- 
per orders  a  car  of  a  specific  series  of  a  particular  road,  in  order  to 
secure  the  greatest  dimensions.  Unless  the  shipper  is  thoroughly  in- 
formed as  to  equipment,  he  does  not  allow  the  railroad  to  take  advan- 
tage of  alternatives  which  would  be  equally  satisfactory  to  shipper. 

WESTERN   ROADS  CUBIC   CAPACITY  TARIFF. 

A  cubic  foot  tariff  is  in  effect  on  certain  roads  east  of  Chicago. 
The  ''car  unit"  is  definitely  stated  as  46  feet  long,  and  3,800  cubic 
foot  contents.  The  theory  is  applied  thus  :  If,  when, transporting  a 
certain  commodity,  a  car  of  3,800  cubic  feet  were  used  and  the  reve- 
nue, computed  by  multiplying  the  minimum  weight  by  the  rate, 
amounted  to  $100  ;  then  by  dividing  the  $100  by  3,800,  it  would  be 
found  that  the  rate  per  cubic  foot  would  be  2.632  cents.  If  a  27- 
foot  8-inch  car,  containing  1,332  cubic  feet  were  used,  then  the 
charge  for  the  car  would  be  1,332  cubic  feet  x  2, 632  cents,  or  $35.06. 

The  rule  results  as  follows  : 

(a)  Encourages  the  use  of  abnormally  small  cars  (not  the  most 
economical  vehicles  of  transportation),  as  the  advantage  of  C.  L. 
rates  is  obtained  (when  a  small  car  is  used)  on  quantities  which 
should  properly  go  less  than  carload. 

(b)  Is  successful  in  doing  away  with  unnecessary  car  movement. 

(c)  Is  largely  successful  in  bringing  about  compact  stowing  on 
the  part  of  the  shipper. 

(d)  Increases,  largely,  clerical  work  of  agents.  (This  could  be 
lessened  if  dimensions  were  generally  stenciled,  and  also  by  grouping 
cubic  capacity  cars  by  grades,  rather  than  by  attempting  to  figure 
to  a  foot. ) 

(e)  Makes  confusion  in  the  communication  between  the  railroad 
company  and  shipper  for  the  same  causes  as  specified  in  ''d. " 

SOUTHERN   CLASSIFICATION  COMMITTEE. 

The  Southern  Classification  Committee  covers  this  point  by  select- 
ing a  car  under  thirty-six  feet  in  length  as  its  ''car  unit"  of  measure. 
No  account  is  taken  of  height  and  width.     Increasing  minimums  are 


94 


Proceedings  Western  Railway  Club 


applied.    The  minimums  increase  10  per  cent  for  each  increase  of 
two  (2)  feet  in  length  of  car  over  thirty-six  feet.    An  objection  to 
this  schedule  is  that  the  larger  the  car,  the  more  favorable  the  mini- 
mum becomes  to  the  shipper. 
Following  is  the  table  : 


34-FOOT  BASIS. 

24,000  lbs. 
Ch'ge  not 
less  than 

20,000  lbs. 
Ch'ge  not 
less  than 

16,000  lbs. 
Ch'ge  not 
less  than 

15,000  lbs. 
Ch'ge  not 
less  than 

12,000  lbs. 
Ch'ge  not 
less  thaw 

10,000  lbs. 
Ch'ge  not 
less  than 

8,000  lbs. 
Ch'ge  not 
less  than 

Per  cent 
Increase 

Q%  cars  over  36  and  not  over 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

38  feet  in  length,.  .  . 

28,800 

24,000 

19,200 

18,000 

14,400 

12,000 

9,600 

.20 

12%  cars  over  38  and  not  over 

31,200 

26,000 

20,800 

19,500 

15,600 

13,000 

1 0,400 

.30 

24%  cars  over  42  and  not  over 

33,600 

28,000 

22,400 

21,000 

16,800 

14,000 

11,200 

.40 

35%  cars  over  -16  and  not  over 

50  feet  in  length  

36,000 

30,000 

24,000 

22,500 

18,000 

15,000 

12,000 

.50 

411%  cars  over  50  and  not  over 

38,400 

32,000 

25,600 

24,000 

19,200 

16,000 

12,800 

.60 

59%  cars  over  54  and  not  over 

40,800 

34,000 

27,200 

25,500 

20,400 

17,000 

13,600 

.70 

70^  cars  over  58  feet  in 

43,200 

36,000 

28,800 

27,000 

21,600 

18,000 

14,400 

.80 

The  rule  results  as  follows  : 

(a)  Discourages  to  a  degree  the  building  of  abnormally  long  cars; 
also  stops  the  construction  of  short  cars.  Is  deficient,  because  it 
ignores  the  more  important  dimensions  of  height  and  width. 

(b)  Is  successful  in  lessening  unnecessary  car  movement,  when 
nothing  except  length  of  car  is  essential. 

(c)  Is,  to  a  considerable  degree,  successful  in  bringing  about 
compact  stowing  on  the  part  of  the  shipper,  although  cubic  capacity 
is  the  real  measure,  not  length. 

(d)  Does  not  impose  undue  clerical  work. 

(e)  Provides  a  fairly  clear  method  of  communicatiouv  and  de- 
scription between  the  railroad  and  the  shipper. 

]U)STON    FREIGHT   C(  )M  IM  IT'lF  K. 

'I'he  Boston  Freight  Committee,  in  a  letter,  Feb.  8,  1898,  also 
recommends  increasing  minim i/n/s,  but  suggests  a  30-foot  car  to  be 
made  the  ''car  unit"  of  measure. 

When  the  most  'economical  iwhicle  of  transportation  is  determined, 
all  rules  should  be  to  the  end  that  such  standard  box  car  should  be 
given  the  greatest  possible  use  and  the  best  possible  treatment  by  the 
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shipper.  Exceptional  commodities  will  need  exceptional  cars,  but 
the  rule  and  the  penalties  should  be  such  as  to  make  the  tendency 
of  all  railroads  and  all  shippers  toward  the  use  of  the  most  econom- 
ical car. 

A  successful  rule  of  freight  classification  must  bring  about  the 
following  results  : 

(a)  The  discouragement  of  the  building  of  cars  largei-  or  smaller 
than  the  standard. 

(b)  The  least  unnecessary  car  movement ;  which  will  follow  when 
the  minimums  are  affixed  so  as  to  be  most  favorable  to  the  standard 
car.  Such  cars  will  then  not  only  be  in  the  greatest  number,  but 
also  in  the  greatest  demand. 

(c)  The  placing  of  a  penalty  upon  loose  and  -wasteful  stowing 
on  the  part  of  shippers. 

(d)  The  reduction  of  clerical  labor  to  the  lowest  degree  possible. 

(e)  The  provision  of  an  easily  understood  method  of  communi- 
cation between  all  railroad  employes  and  shippers. 

The  following  suggestions  are  given  for  consideration: 

1.  Decide  upon  the  height,  width  and  length  of  a  standard  box 
car,  the  exact  dimensions  of  which  shall  be  determined  by  features 
of  economy  in  transportation. 

2.  Readjust  the  minimums  for  light  and  bulky  articles  which  do 
not  load  to  the  minimum,  to  the  basis  of  the  ''car  unit"  of  the 
standard  box  car,  but  so  that  the  charge  to  the  shipper  shall  not  be 
increased.    A  method  to  accomplish  this  is  suggested  below. 

Ascertain  a  sufficient  list  of  car  numbers  which  have  been  used 
for  the  actual  shipment  of  the  various  light  and  bulky  articles  ;  ob- 
tain the  cubic  capacity  of  these  cars  ;  make  a  table  : 


Minimum  Weight 

Cubic  Foot  of  Commodity  under  y 
Box  Car  Number.                                 Capacity  of  Car.  Consideration. 

A.  B.  R.  R.,  100   3,000  cubic  feet.  20,000  pounds. 

C.  D.  R.  R.,  200   4,000  cubic  feet.  20,000  pounds. 

E.  F.  R.  R.,  300   3,500  cubic  feet.  20,000  pounds. 

H.  I.  R.  R.,400   2,. 500  cubic  feet.  20,000  pounds. 

J.  K.  R.  R.,  200   2,000  cubic  feet.  20,000  pounds. 


Total  15,000  cubic  feet.         100,000  pounds. 


Divide  15,000  cubic  feet  into  100,000  pounds,  and  it  would  show 
that  the  result  of  the  present  classification  for  the  commodity  under 
consideration  was  an  allowance  of  6^3  pounds  to  the  cubic  foot.  If, 
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therefore,  the  cubic  capacity  of  the  standard  car  should  be  2,400 
cubic  feet,  by  multiplying  this  amount  by  the  minimum  of  the 
commodity  under  consideration,  or  16,000  pounds,  would  be  obtained, 
and  this  would  make  no  change  of  charge  to  shipper. 

3.  Rule  that  cars  smaller  than  the  standard  shall  have  the  same 
minimum  as  the  standard  car  (it  being  expected  that  these  cars  will 
soon  disappear,  and  w^hile  in  the  service  can  be  kept  fully  employed 
in  handling  heavy  traffic,  which  does  not  require  cars  of  large  cubic 
capacity). 

4.  Apply  the  theory  of  increasing  minimums  to  all  cars,  the 
dimensions  of  which  shall  exceed  the  standard.  This  will  protect 
the  revenue  of  the  large  cars,  and,  from  the  standpoint  of  the  rail- 
road, offset  the  reduction  made  above  in  '^2."  Let  the  minimums 
increase  in  a  ratio  slightly  in  excess  of  the  ratio  of  increase  in  cubic 
capacity,  in  order  that  the  construction  and  use  of  abnormally  large 
cars  shall  be  discouraged. 

5.  Stencil  prominently  all  box  cars  in  classes,  as  A,  B,  C,  D,  E, 
etc.,  so  that  there  may  be  provided  a  method  for  quick  and  intelli- 
gent description. 

6.  Publish  in  the  classification  a  table  of  increasing  minimums, 
as  follows  (the  figures  given  being  hypothetical,  for  purposes  of 
illustration) : 


Class.  Length.                    Cubic  Capacity.  Minimum. 

A  (standard)   34  feet  or  less.    2,200  feet  or  less.  20,000 

B   34-36  feet.  2,201-2,330  feet.  21,500 

C   36-38  feet,  2,331-2,460  feet.  23,000 

D   38-40  feet.  2,461-2,590  feet.  24.500 

E   40-42  feet.  2,591-2,720  feet.  26,000 

F   42-44  feet.  2,721-2,850  feet.  27,500 

G   44-46  feet.  2,851-2,980  feet.  29,000 

H   46-48  feet.  2,981-3,110  feet.  30,500 

I     48-50  feet.  3,111-3.240  feet.  32,000 


If  a  classification  of  a  car  in  accordance  with  its  length,  is  higher 
than  its  classification  in  accordance  with  its  cubic  contents,  or  vice 
versa,  the  car  shall  be  placed  in  the  highest  class  required  by  either. 

Mr.  C.  A.  ScHROYER  (C.  &N.-W.Ry.):  Mr.  President,  Imightsay 
something  on  this  question  from  the  standpoint  of  the  mechanical  de- 
partment. I  am  specially  glad  to  hear  the  gentleman  make  the  re- 
marks that  he  has  made  on  this  subject,  but  as  he  was  speaking,  the 
thought  occurred  to  me  that  the  mechanical  dejjartments  ought  to 
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have  more  to  say  about  the  size  of  the  cars  that  are  built;  at  least  if 
they  had  we  probably  would  not  have  so  many  different  sizes. 

The  effort  of  the  mechanical  department  has  -been  very  largely  to 
build  the  car  that  the  traffic  department  wants.  They  came  out  to 
the  mechanical  department  some  time  ago  and  they  said  to  us,  Here 
is  a  fellow  who  builds  a  car  that  will  carry  six  sheep  more  than  ours,  and 
it  is  marked  the  same  length  as  ours  ;  now  that  will  not  do. "  And  that 
thing  applies  all  through  the  question  of  car  construction.  We  had 
occasion  some  time  ago  to  go  into  the  question  of  car  sizes.  We 
measured  the  sizes  of  what  were  known  as  standard  box  cars  on  seven- 
teen of  the  roads  with  which  we  were  running  in  almost  direct  compe- 
tition, and  we  found  that  there  were  no  tv/o'of  those  roads  that  have 
the  same  sized  box  car.  They  vary  sometimes  as  little  as  a  quarter 
of  an  inch,  and  sometimes  as  much  as  two  feet. 

The  size  of  the  car  that  has  been  mentioned  here  as  being  a  typi- 
cal box  car,  is  8  feet  6  inches  wide.  I  found  that  there  are  but  two 
lines  in  this  list  of  seventeen  that  have  cars  that  wide.  A  very  large 
majority  of  them  have  cars  34  feet  inside  length.  Some  are  33,  and 
two  of  them  are  36,  while  the  height  varies  equally  with  the  width, 
from  6  feet  10  inches  to  8  feet.  We  built  for  a  long  number  of  years 
cars  6  feet  10  inches  in  height,  and  there  never  was  a  complaint  about 
these  cars  until  some  fellow  discovered  one  time  that  a  car  7  feet  2 
inches  in  height  would  carry  another  tier  of  barrels,  so  we  had  to 
build  a  car  4  inches  higher  at  once  ;  in  fact,  we  changed  the  cars  we 
were  then  working  on.  Now,  a  car  7  feet  2  inches  in  height 
carried  four  tiers  of  barrels,  it  met  all  the  requirements,  the  center  of 
gravity  was  not  so  high  but  that  it  could  be  handled  safely  on  the 
tracks,  and  we  were  congratulating  ourselves  that  we  had  a  car  about 
the  right  size,  but  it  was  not  very  long  before  we  had  to  change 
the  size  of  the  cars  again,  because  some  other  fellow  wanted  a  larger 
car. 

This  question  has  been  introduced  a  number  of  times  in  the  Mas- 
ter Car  Builders'  Association,  but  we  have  doubted  whether  the  adopt- 
ing of  a  standard  size  of  box  car  came  within  our  province.  The 
result  is,  nothing  has  been  accomplished  in  that  direction,  but  I  assure 
you  the  mechanical  departments  of  the  roads  will  hail  with  joy  the 
establishing  of  a  uniform  size  of  car,  if  the  other  departments  are  will- 
ing to  continue  that  car  as  a  standard. 

I  have  no  means  of  knowing  to  what  extent  the  cost  is  increased 
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today  for  maintaining  the  various  sizes  of  cars  which  we  must  do.  The 
sizes  and  quantities  of  materials  are  very  largely  increased  because  of 
this  fact.  It  is  an  everyday  occurrence  that  we  are  called  upon  to 
cut  timbers  to  shorter  lengths,  to  dress  them  down  narrower  and  thin- 
ner, because  of  these  conditions.  The  amount  of  money  that  is  lost 
in  so  doing,  the  delay  that  is  occasioned,  is  of  such  character  that  it 
would  be  a  great  measure  of  economy,  and  quite  a  saving  of  time,  if 
it  were  possible  for  us  to  adopt  a  typical  or  uniform  size  of  box,  stock, 
gondola  and  flat  cars. 

Mr.  Robert  Miller  (Michigan  Central  R.  R.)  :  Some  twenty 
years  ago  our  cars  all  carried  10  tons.  They  have  grown  from  10 
tons  up  to  60,  80  and  10^1  tons.  Our  road  runs  to  one  of  the  greatest 
furniture  manufacturing  cities  in  the  state  of  Michigan.  Some  years 
ago  one  company  said  that  if  I  would  put  on  a  car  of  a  certain  pattern 
for  their  work,  they  would  be  satisfied,  and  take  every  car.  Well,  we 
built  a  number  to  conform  to  their  wants,  perhaps  a  dozen,  but 
somebody  discovered  they  were  not  just  right  and  they  were  built  a 
little  larger.  They  kept  growing  from  that  until  they  reached  40  feet. 
Then  our  president  said,  ''We  will  stop  there;  we  won't  build  any 
larger."    Well,  we  had  to  build  them  45  feet. 

This  morning  I  saw  that  the  Chicago  &  North-Western  has  a  car 
50  feet  long,  and  I  feel  that  a  remark  of  a  friend  of  mine  applies 
in  this  case.  He  said,  ''  If  there  is  one  thing  that  the  Lord  does  not 
know,  it  is  what  a  boy  will  do  next."  It  is  a  good  deal  that  way  with 
the  traffic  department.  I  have  about  come  to  the  conclusion  that  the 
millennium  is  just  about  as  near  here  as  a  standard  car. 

Mr.  Crapo  :  The  traffic  men  have  put  a  lot  of  good  thought  into 
this  matter,  and  they  are  a  lot  of  bright  men.  By  themselves  they 
cannot  formulate  a  set  of  rules  which  would  give  complete  satisfaction 
to  all  departments  of  a  railroad.  All  departments  must  work  together 
in  this  matter,  and  I  do  not  believe  that  any  headway  will  be  made  if 
the  mechanical  department  of  a  railroad  enters  upon  the  subject  by 
saying  that  the  blame  is  not  theirs,  but  that  another  department  is  re- 
sponsible for  it  all.  It  seems  to  me  that  the  time  is  ripe  to  define  a 
standard  car.  The  gentleman  from  the  North-Western  has  said  that 
he  was  forced  to  put  an  extra  height  on  to  his  car.  1  think  he  ^made 
money  by  it.  Height  is  a  cheap  dimension  on  a  car,  so  is  width  ; 
but  the  growth  in  height  and  width  has  ])ractically  already  been  at- 
tained, because  the  clearances  of  railroads  are  nearly  filled. 
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Mr.  Miller  says  the  North-Western  has  built  a  50-foot  car.  No 
one  would  care  if  they  built  a  car  twice  as  large,  providing  the  theory 
of  increasing  minimums  is  adopted.  I  believe  that  the  North-Western 
car  was  built  solely  to  secure  cubic  capacity,  so  that  by  means  of  this 
cubic  capacity  it  could  hold  out  inducements  to  shippers,  which,  un- 
der the  present  rules,  are  nothing  less  than  a  cut  in  rates.  If  a  ship- 
per is  permitted  to  pack  loosely  he  will  certainly  do  it,  and  he  will 
call  for  the  North-Western  car  just  so  long  as  it  is  the  largest  car  in 
existence.  If  the  St.  Paul,  or  some  other  competitor,  builds  a  car 
still  larger,  then  the  shipper  will  be  satisfied  with  nothing  except  the 
St.  Paul  car.  To  illustrate,  let  me  say  that  some  time  ago  official 
classification  rule  5  E,  or  ''two  cars  for  one,"  was  not  limited  to  two 
34-foot  cars.  Two  cars  of  any  kind  could  be  used.  We  have  on  our 
line  some  carriage  works,  and  we  had  placed,  for  loading,  two  Lake 
Shore  furniture  cars  that  were  brand  new  and  the  largest  car  then  con- 
structed. The  carriage  people  loaded  these  two  cars  and  billed  them 
as  one.  I  asked,  why  ?  They  replied  that  if  they  packed  the 
buggy  tops  extended  their  customer  would  like  it  better,  and,  conse- 
quently, we  hauled  these  two  cars  105  miles,  and  after  paying  the 
mileage  we  got  less  than  $2.50  on  each  car;  that  was  our  revenue. 
Now  take  hay,  the  increase  in  size  of  the  car  has  not  resulted  in  greater 
economy  to  the  railroad.  It  has  resulted  in  the  looser  pressing  of  the 
hay  and  the  use,  by  the  shipper,  of  greater  cubic  capacity.  It  is  not 
businesslike  for  a  railroad  to  supply  unlimited  space  for  careless 
packing.  In  regard  to  full  car  loading,  how  much  more  satisfactory 
is  the  coal  trade.  No  railroad  would  allow,  at  the  dictation  of  the 
shipper,  a  40-ton  car  to  move  with  but  ten  tons  of  coal  in  it.  Such 
loading  would  be  apparent,  and  the  unreasonableness  of  it  would  be 
admitted  by  all.  The  assurance  of  full  loading  is  one  of  the  condi- 
tions which  permits  coal  to  be  handled  on  low  rates  per  100  pounds. 
But  in  nearly  all  the  other  commodities,  such  as  lumber,  hay,  grain, 
flour,  etc.,  etc.,  cars  are  being  handled  by  railroads  with  only  half 
their  economical  loads.  There  certainly  is  a  relation  between  most 
commodities  and  cubic  capacity,  and  the  theory  of  increasing  min- 
imums, properly  applied,  would  surely  tend  to  better  loading  on  the 
part  of  the  shippers. 

Mr.  E.  E.  R.Tratman  {EngineeringNews) :  From  the  remarks  that 
have  been  made,  it  seems  to  me  it  would  be  a  good  thing  for  this  Club 
to  take  up  what  is  popularly  called  the  large  car  question.    The  New 
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York  Railroad  Club  took  that  up  in  1896,  and  had  a  very  interesting 
report  and  discussion,  which  will  be  found  in  the  proceedings  of  that 
club  for  February,  1896.  I  do  not  know  that  it  had  any  practical 
effect,  except,  perhaps,  in  the  missionary  direction,  as  suggested  by 
Mr.  Rhodes.  It  is  a  very  important  question,  both  as  to  the  traffic 
and  the  car  construction  departments,  and  I  think  it  would  be  an  in- 
teresting subject  to  discuss  at  some  other  meeting. 

Mr.  Delano  :  There  is  one  point  I  want  to  bring  up.  This  is  a 
subject  I  am  very  much  interested  in,  and  it  seems  to  me  the  most 
hopeful  thing  in  it  is  that  a  general  manager  comes  to  our  meeting  to 
talk  upon  the  subject.  I  feel  as  though  the  mechanical  and  traffic 
departments  might  get  together  when  the  question  is  boosted  along  in 
this  way.  I  know  the  traffic  men  are  not  blind  to  it,  and  I  also  know 
that  it  is  the  disposition  of  mechanical  men  to  say:  ''Oh,  well,  you 
traffic  fellows  have  got  us  into  this  awful  mess  ;  you  have  fixed  a 
20,000-pound  minimum  on  light,  bulky  freight,  when  you  never  stop- 
ped to  estimate  what  a  car  would  carry  ;  you  just  made  that  minimum 
without  reference  to  the  car,  and  it  did  not  occur  to  you  that  the  con- 
sequence would  be  that  somebody  would  be  smart  enough  to  build  a 
car  big  enough  to  hold  the  minimum,  and  that  all  the  cars  that  did 
not  hold  that  minimum  would  at  once  be  discredited."  The  fact  is, 
the  traffic  departments  are  fully  awake  now  to  the  bad  condition 
of  affairs  which  this  question  of  minimum  on  light  and  bulky  articles 
has  brought  upon  the  railroads  of  this  country.  I  believe,  as  Mr. 
Crapo  says,  that  the  time  is  ripe  to  take  this  question  up. 

Now  as  to  the  question  of  this  ''most  economical  vehicle  of  trans- 
portation" evidently  we  want  to  get  as  high  and  as  wide  a  car  as  our 
practical  clearances  will  allow.  That  does  not  mean  only  the  clear- 
ances on  the  road  or  in  the  yards,  but  it  means  the  clearances  of  our 
freight  houses,  elevators,  etc.,  where  the  cars  must  be  loaded  and  un- 
loaded. If  we  fix  that  cross  section — and  I  agree  with  Mr.  Crapo, 
that  we  have  gone  very  close  to  the  limit  already — then  the  only  varia- 
ble figure  left  in  the  car  construction  will  be  the  length  and,  obviously, 
when  this  cross  section  has  once  been  fixed,  the  carload  minimum  could 
be  fixed  very  simply,  by  simply  giving  a  minimum  for  the  different 
lengths  of  cars. 

Now,  as  to  the  suggestions  of  the  committee  of  the  American 
Railway  Association,  about  a  car  34  feet  inside,  while  I  think  that  a 
34-foot  car,  as  generally  understood,  is  about  the  right  dimension  for 
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a  typical  car  (it  is  a  fact,  I  think,  that  something  like  two-thirds  or 
three-quarters  of  the  equipment  in  the  United  States  is  approximately 
34  feet  in  length,  and,  hence,  we  would  be  meeting  as  nearly  the  pres- 
ent equipment  of  the  United  States  by  using  that  length  as  any),  yet 
I  want  to  ask  if  this  committee  has  in  mind  the  fact  that  a  34-foot  sill 
will  not  make  a  car  34  feet  long  inside  ?  Has  the  committee  in  mind 
the  report  of  the  Master  Car  Builders'  committee,  which  reported  on 
the  standard  dimensions  of  car  sills  ?  Does  the  committee  remember 
that  in  buying  timber,  the  merchantable  lengths  of  timber  vary  with 
each  2  feet  ;  that,  if  you  cannot  build  a  34-foot  car  with  34-foot  sills 
you  must  buy  36-foot  sills,  and,  hence,  waste,  perhaps,  18  inches  of 
material  ? 

I  merely  mention  this  point,  because  if  we  are  really  considering 
the  most  economical  vehicle  of  transportation,  we  must  consider  the 
construction  and  the  maintenance  of  it. 

There  was  another  point  not  touched  on  fully,  and  that  is  the  ex- 
tent to  which  the  equipment  is  discredited  every  time  there  is  a  change 
made.  Mr.  Schroyer  brought  out  the  point  that  when  it  was  neces- 
sary to  make  his  cars  7  feet  2  inches  inside,  the  6-foot  10-inch  car  was 
at  once  discredited.  I  haven't  a  doubt  that  empty  cars  are  hauled 
away  from  stations  on  the  North-Western  ro^d  which  are  6-foot  10-in. 
inside,  and  empty  7-foot  2-in.  cars  hauled  in  (empties  traveling  in  both 
directions),  when,  if  there  had  been  a  uniform  car,  there  would  have 
been  no  empty  mileage  of  that  kind.  The  statement  is  true  as  to  the 
width,  the  height  and  the  length  of  cars,  and,  in  addition,  there  is  the 
expense  of  the  keeping  in  stock  of  all  the  different  sizes  of  material, 
and  finally  much  that  is  still  good,  and  even  the  cars  themselves,  must 
be  thrown  away,  you  might  say,  simply  because  they  are  not  quite 
''up  to  date."  Surely  this  amounts  to  something  tremendous;  it  is 
a  terrible  waste. 

Mr.  Robert  Miller  :  Just  one  word  more.  I  have  always  ad- 
vocated a  standard  car ;  I  am  fully  in  accord  with  the  idea.  I 
believe  in  everything  Mr.  Crapo  has  brought  forward  in  his  remarks 
all  the  way  through  ;  but  the  question  comes  up,  If  the  matter  could 
be  regulated  by  the  minimum  charge,  why  the  necessity  of  a  stand- 
ard car  ? 

However,  it  is  an  encouraging  thought  that,  if  managers  will  insist 
upon  that  typical  car  being  built,  by  and  by  the  old  warehouse  on 
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wheels  will  wear  out,  and  it  will  not  be  rebuilt,  and  in  that  I  should 
be  happy. 

Mr.  Marshall  :  Mr.  Rhodes  has  said  that  the  committee  of  the 
American  Railway  Association  spoke  about  the  clearances  of  the 
Pennsylvania  railroad.  I  would  like  to  ask  if  there  are  not  other 
roads  whose  clearances  must  be  considered.  We  have  been  looking 
into  the  matter  of  these  standard  dimensions  with  a  view  of  deter- 
mining what  we  would  do  in  new  box  cars,  and  we  find  that  there  are 
several  roads  whose  limits  we  have  now  reached  ;  and  if  we  should 
consider  a  car  anything  like  8  feet  6  inches  wide  inside,  and  8  feet 
high  in  the  clear,  it  apparently  would  not  clear  on  some  portions  of 
the  Pennsylvania  railroad,  New  York,  New  Haven  &  Hartford  railroad, 
and  some  others.  We  are  not  through  with  our  investigations,  but  it 
is  quite  a  serious  question,  as  we  have  no  means  of  knowing  whether 
the  clearances  quoted  us  will  remain  as  they  are,  or  will  be  increased 
in  the  future.  We  believe  thoroughly  in  a  standard  car,  and  we 
would  like  to  adopt  it  if  we  can. 

Mr.  Rhodes  :  One  of  the  questions  that  the  committee  is  asking 
the  different  roads  is,  whether  there  are  any  physical  difficulties  in 
the  way  of  adopting  this  typical  car ;  and  if  so,  state  what  these 
physical  objections  are,  and  whether  there  is  any  likelihood  of  these 
physical  objections  being  removed  within  the  next  couple  of  years. 
The  idea  is  to  adopt  a  typical  car,  which  will  be  a  typical  car  ten 
years  from  now,  and  not  merely  two  or  three  years  from  now. 

Mr.  Crapo  :  Of  course,  the  Equipment  Guide  gives  a  certain 
table  of  clearances,  but  the  committee  is  anxious  to  have  a  fuller  ex- 
planation as  to  what  are  the  limiting  clearances  than  are  given  in  this 
guide.  If  it  is  only  a  question  of  a  few  thousand  dollars  on  a  certain 
road  to  change  the  governing  clearances,  such  an  obstacle  should  not 
be  allowed  to  interfere  with  the  dimensions  or  curtail  the  economies 
of  the  typical  car.  I  believe  that  most  roads  would  change  clear- 
ances, which  could  be  done  without  too  great  expense,  if  they  felt 
assured  that  other  railroads  were  working  toward  the  same  end,  and 
that  a  general  and  substantial  betterment  in  clearances  was  aimed  at, 
not  only  by  themselves,  but  by  their  connections.  This  would  be  the 
case  if  every  one  was  working  toward  the  ])attern  of  a  standard  car. 

The  compiler  of  the  Ivjuipment  (luide  thinks  he  will  be  able  to 
make  his  (iuide  more  satisfactory  if  the  actual  clearances  are  given. 
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They  are  given  very  roughly  in  the  Guide  now,  but  it  will  be  a  splen- 
did thing,  in  building  cars,  to  have  them  given  fully. 

The  President  :  Before  adjourning,  I  would  like  to  say  that  I 
regret  very  much  the  lack  of  time  to  take  up  Mr.  Shea's  paper  on 
"Piece  Work"  and  discuss  it,  but  it  must  necessarily  be  deferred 
until  our  next  meeting.  I  would  also  add  that  the  paper  on  Piece 
Work  "  will  not  appear  in  the  Proceedings  of  this  meeting,  but  will  be 
held  over  until  the  November  meeting,  when  the  paper  and  the  dis-  . 
cussion  thereon  will  appear  together. 

Adjourned. 
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Correspondence  relating  to  the  Library  donations  of  books,  periodicals,  etc., 
for  the  files,  or  duplicates  sent  for  exchange  should  be  addressed  to  H.  de  K. 
Woods,  Librarian,  1750  Monadnock,  Chicago. 


The  David  L.  Barnes  Library  of  this  Club,  at  1750  the  Monadnock,  Chicago, 
is  open  for  the  use  of  members  and  their  friends,  and  we  hope  it  will  be  used 
freely  II  is  open  on  week  days  from  9  a.  m.  to  5:30  p.  m.,  except  on  Saturday, 
until  3  p.  m.  Books  must  not  be  removed  from  the  Library,  but  the  Librarian 
will  assist  visitors  in  finding  information  and  will  promptly  reply  to  letters  from 
out-of-town  members  desiring  information  from  the  Library.  Donations  of  books 
and  technical  publications  will  be  gratefully  received. 


1888 — Sept.  and  Oct.  (bound  in  one). 


The  David  L.  Barnes  Library 
Special  Notice 


Trustees  to  the  Library. 
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THE  regular  monthly  meeting  of  the  Western  Railway  Club  was 
called  to  order  at  2  p.  m.,  Tuesday,  Nov.  21,  1899,  in  the 
Auditorium  Hotel,  Chicago.  Vice  President  A.  E.  Manchester  in 
the  chair. 

Following  are  the  names  of  those  who  registered  : 


Anderson,  Geo.  T. 

Dean,  Nat.  C. 

Kirby,  T.  B. 

Anderson,  T. 

Deems,  J.  F. 

Lamont,  R.  P. 

Ball,  H.  F. 

Delano,  F.  A. 

Lowell,  W.  W. 

Bates,  Edw.  C. 

P'armer,  G.  W. 

Lundquist,  C.  J. 

Bayley,  R.  W. 

Forsyth,  A. 

MacKenzie,  J. 

Benjamin,  F.  G. 

Forsyth,  Wm. 

Manchester,  A.  E, 

Bentley,  H.  L. 

Furry,  Frank  W. 

McAlpine,  A.  R. 

Brazier,  F.  O. 

Gardner,  J.  W. 

McMaster,  T.  J. 

Bryant,  W.  E. 

Gilmore,  C.  R. 

Mileham,  C.  M. 

Bushnell,  R.  W. 

Gilmour,  W.  L. 

Miller,  Robert. 

Cardwell,  J.  R. 

Goehrs,  Wm.  H. 

Morris,  W.  S. 

Carney,  J,  A. 

Graham,  J.  A. 

Otto,  Oscar. 

Carse,  David  B. 

Henderson,  G.  R. 

Parish,  Le  Grand. 

Chase,  F.  A. 

Henry,  C.  S. 

Parisoe,  Louis. 

Chambers,  J.  S. 

Hill,  Jas.  W. 

Peck,  Peter  H. 

Clark,  F.  H. 

Hone,  A.  C. 

Perry,  A.  R. 

Cockfield,  Jos. 

Hunt,  Thos.  B. 

Plaer,  F.  E. 

Conger,  C.  B. 

Jackson,  E.  J. 

Rapp,  M.  E. 

Cooke,  W.  J. 

James,  G. 

ReiUy,  T.  S. 

Cory,  C.  H. 

Johann,  Jacob, 

Rhodes,  G.  W. 

Crosraan,  Walter  D. 

Keeler,  Sanford. 

Roberts,  H.  H. 

Cushing,  Geo.  W. 

Kelly,  C.  V. 

Rogers,  M.  J. 
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Sanborn,  John  G 


Stewart,  Samuel  C. 


Wells,  M.  E. 
Whitridge,  J.  C. 
Wickhorst,  W.  H. 


Scales,  R.  P. 
Schevers,  A.  J 


Sullivan,  Chas.  L, 
Swan,  C.  A.,  Jr. 
Taylor,  E.  G. 


Schroyer,  C.  A. 


Wilson,  H.  M. 
Wood,  G.  S. 
Woods,  E.  S. 
Woods,  J.  L. 
Zeleny,  Frank. 


Scott,  G.  W. 
Shea,  R.  T. 


Taylor,  J.  W. 


Sinclair,  Angus. 


Thompson,  John, 
Thurtell,  B.  W. 


Smart,  R.  A. 
Smith,  R.  D. 


Wakeman,  C.  J. 
Wallace,  G.  W. 


Tratman,  E.  E.  Russell. 


Smith,  Willard  A. 


The  Chairman  :  We  have  been  advised  that  our  President  will 
not  be  here  today,  and  it  becomes  my  duty  to  call  you  to  order. 
You  have  all  received  the  minutes  of  the  last  meeting,  and,  unless 
there  are  some  corrections  to  be  made,  the  minutes  will  stand  ap- 
proved as  you  have  received  them.    The  minutes  are  approved. 

The  Secretary  will  now  read  the  list  of  new  members  that  have 
been  passed  upon  by  the  Executive  Board. 

The  Secretary  then  read  the  following  : 

J.  O.  Williams,  Manager  Magnolia  Metal  Co.,  Chicago. 

Jas,  W,  Harkins,  care  of  Wm.  Baragwanath  &  Son,  Boilermakers,  Chicago. 

Frank  Zeleny,  Special  Apprentice,  C,  B.  &  Q.  R.  R.,  Aurora. 

J.  T.  Slattery,  Traveling  Fireman,  D.  &  R.  G.  R.  R.,  Denver. 

A.  J.  Zwart,  Western  Repr.,  U.  S.  Metallic  Packing  Co.,  Chicago. 

T.  Shillinglaw,  M.  M.,  Pullman  R.  R.,  Chicago. 

W.  T.  Sprague,  Repr.,  Link  Belt  Machinery  Co.,  Chicago. 

Mass.  Institute  of  Technology,  R.  P.  Bigelow,  Librarian,  Boston,  Mass. 

Calvin  Skinner,  M.  M.,  T.,  St.  L.  &  K.  C.  R.  R.,  Frankfort,  Ind. 

Lyman  A.  Wilcox,  L.  S.  &  M.  S.  Ry..  Elkhart,  Ind. 

Jno.  Thompson,  98  Evergreen  avenue,  Chicago. 

The  Chairman  :  The  list  as  read  will  become  members,  unless 
there  is  some  objection.  Mr.  Smith,  has  the  committee  of  which 
you  are  chairman  any  report  to  submit  at  this  meeting  ? 

Mr.  Willard  A.  Smith  :  I  am  waiting  to  submit  the  same  to 
Mr.  Delano,  and  expect  to  have  it  ready  in  a  few  minutes. 

The  Chairman  :  There  being  no  other  business  with  the  Secre- 
tary, we  will  now  proceed  with  the  discussion  of  the  paper  that 
should  have  been  discussed  at  our  last  meeting,  but,  on  account  of 
lack  of  time,  was  laid  over.  This  paper  you  have  all  had  a  very 
good  opportunity  to  read  and. to  consider  the  many  valuable  points 
in  it,  and  I  trust  there  will  be  a  very  liberal  discussion  of  the  paper 
today.     The  paper  is  presented  herewith. 
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Piece  Work  in  a  Railroad  Shop 

By  R.  T.  Shea 

The  object  of  this  paper  is  to  invite  discussion  on  the  piece  work  question  for 
mutual  benefit,  to  outline  a  plan  of  handling  this  system  in  railroad  work,  to  show 
some  of  the  advantages  both  to  the  company  and  the  men,  and  to  call  attention 
to  a  few  of  the  pitfalls  to  guard  against  in  introducing  the  system. 

In  this  age  of  great  competition  in  the  railroad  world,  the  mechanical  depart- 
ment is  called  upon  to  increase  the  output  and  decrease  the  cost  to  the  greatest 
possible  extent,  and  many  railroad  managers  now  believe  this  can  best  be  done 
under  the  piece  work  system,  paying  for  just  what  is  done  and  no  more,  and  try- 
ing to  get  the  plants  to  as  near  a  commercial  basis  as  practicable. 

There  are  very  few  railroads  today  which  would  be  content  to  pay  their  engine 
and  trainmen  fixed  salaries  per  day  or  per  month,  regardless  of  the  miles  run  ;  very 
few  who  would  be  willing  to  erect  large  depots  or  other  buildings,  or  build  miles  of 
track  by  hiring  gangs  of  men  and  paying  them  day  wages  ;  very  few  successful 
manufacturing  companies  could  live,  if  they  had  to  depend  upon  an  uncertain 
quantity  for  a  day's  work. 

I  have  often  wondered  what  the  result  would  be  if  railroad  officials  would: 
say  to  their  train  and  enginemen  :  ' '  We  will  not  pay  you  by  the  mile,  but  by  the  day, 
and  in  heavy  business  demand  the  same  service  you  now  give  us  for  your  fixedi 
rate  per  day,  regardless  of  the  miles  run."  I  believe  we  will  all  admit  that  this 
would  be  very  unsatisfactory  both  to  the  men  and  the  company,  and  I  believe  also, 
after  the  piece  work  system  becomes  thoroughly  established  in  all  our  shops  that 
both  employer  and  employe  will  find  it  just  as  satisfactory  as  they  now  do  with 
the  train  and  enginemen. 

When  handling  freight  on  the  tonnage  basis  was  first  introduced  it  met  with 
much  opposition,  yet  who  today,  either  employe  or  employer,  would  consent  to 
return  to  the  uncertain  old  way  of  hauling  so  many  cars  in  a  train,  regardless  of 
the  tons. 

It  was  said  in  an  article  recently  published  by  a  Pennsylvania  railroad  official 
that  "  times  change  and  we  either  change  with  them  or  we  perish."  It  seems  to 
me  that  this  will  be  true  in  shop  methods. 

Many  of  our  shops  are  working  on  a  system  of  a  given  amount  of  work  for  a 
day's  pay,  and  if  the  men  turn  this  quantity  out  the  company  is  satisfied;  if  not, 
they  are  replaced  by  others  who  will.  It  always  seemed  to  me  like  this  was  run- 
ning into  a  stone  wall  and  stopping  there  ;  that  men  were  simply  made  machines 
without  stimulating  their  ambition,  and  that  they  fall  into  a  rut  and  remain  there 


11^)  Proceedings  Western  Railway  Club 


We  will  take  it  for  granted  that  under  this  system  if  a  man  performs  a  given 
•amount  of  work  in  ten  hours  the  company  is  satisfied  to  pay  him  his  day's  wages, 
say  $2.00.  Now,  instead  of  saying  to  him,  We  will  require  you  to  do  so  much  work 
in  ten  hours,  say  to  him,  We  will  pay  you  $2.00  for  a  given  amount  of  work, 
regardless  of  the  time  it  takes.  If  he  can  do  this  work  in  seven  hours,  instead  of 
ten,  as  formerly,  the  company  is  the  gainer  on  account  of  the  increased  output  for 
the  same  cost,  and  the  man  is  the  better  off  on  account  of  the  increased  pay. 
Another  decided  advantage,  both  to  the  company  and  the  men,  is  that  every  man 
under  the  piece  work  system  feels  that  he  is  in  business  for  himself  and  is  person- 
ally interested  in  the  output,  and  will  not  be  content  to  rely  solely  on  the  foreman 
to  get  his  work  or  supplies  around. 

At  a  recent  visit  to  one  of  our  tool  works,  in  conversation  with  one  of  their  em- 
ployes, he  told  me  that  his  day  rate  of  pay  was  $2.50  and  that  under  the  piece  work 
system  he  had  averaged  for  the  past  year  $3.19,  an  increase  of  69  cents  per  day. 
This  he  considered  a  very  substantial  increase,  and  was,  as  might  be  expected, 
well  pleased,  but  he  said  :  "  The  company  can  well  afford  to  pay  me  the  increase. 
Under  the  day  system  I  was  given  a  certain  amount  of  work  to  do,  and  when  it 
was  done  I  would  notify  the  foreman,  and  if  he  was  busy,  which  is  usually  the  case, 
it  would  be  some  time  before  I  would  have  another  job  started,  the  interval  would 
be  put  in  grinding  tools,  cleaning  up  the  machine  or  visiting,  but  we  are  now 
given  this  piece  work,  and  before  the  work  we  have  in  the  machine  is  finished  we 
look  after  the  next  job,  going  to  the  foundry  or  casting-room,  if  necessary,  and 
personally  seeing  to  it  that  our  work  is  delivered  on  time,  so  that  not  a  minute  is 
wasted,  thereby  greatly  increasing  the  output,  benefiting  both  the  company  and 
ourselves. " 

It  might  be  said  that  this  is  poor  supervision,  and  if  we  had  a  competent 
foreman  the  men  would  not  have  to  wait  a  minute  under  the  day  system,  but  this 
factory  referred  to  is  considered  one  of  the  most  modern,  up-to-date  shops  in  the 
country. 

It  should  also  be  remembered  that  low  wages  are  not  the  cheapest,  as  this 
man's  own  statement  in  a  measure  demonstrates,  and  also  shows  the  view 
the  men  take  of  it.  Men  under  the  day  work  system  work  along  in  a  given  way 
day  in  and  day  out,  no  particular  incentive  to  change,  but  as  soon  as  they  are  put 
on  piece  work  they  are  in  business  for  themselves,  and,  if  encouraged,  take  hold 
with  new  life. 

In  visiting  another  one  of  our  eastern  manufacturing  plants  recently,  I  was 
surprised  to  find  that  all  the  mechanics  were  averaging  $4.00  per  day,  the  day  rate 
being  $2.25,  and  I  questioned  the  superintendent  as  to  why  they  could  afford  so 
great  an  increase,  and  he  said  that  it  was  the  best  investment  they  ever  made  ;  the 
large  increase  in  output  and  the  decrease  in  cost  per  piece  fully  justified  it.  He 
said  that  his  company  had  a  similarly  equipped  plant,  if  anything  more  modern, 
in  England,  that  the  English  mechanic  was  paid  about  $1.50  to  $1.00  per  day, 
and  that  they  could  ship  the  product  of  this  American  factory  to  England,  and 
after  paying  all  charges  incident  thereto  it  would  not  cost  over  CO  per  cent  of 
what  the  English  product  did,  notwithstanding  the  fact  that  the  American  mechan- 
ics made  $4.00  per  day  as  against  $1.50  for  the  English  mechanic. 

In  talking  with  a  number  of  the  employes  in  this  same  shop,  in  every  case 
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they  told  me  their  average  pay  was  $4.00  per  day  ;  that  they  fully  expected  to  make 
that  every  day,  and  that  the  only  grievance  they  had  was  in  the  event  of  the 
machinery  breaking  down,  or  some  unusual  job  occurring,  when  they  would  be 
forced  to  work  day  work  at  $2.25  per  day.  They  said  they  figured  their  time  was  worth 
40  cents  per  hour  and  that  they  did  not  want  to  work  any  day  work  at  the  day  rate. 
They  also  told  me  that  the  onl)'  time  any  new  machinists  were  hired  in  this  shop 
was  in  the  event  of  the  death  of  one  of  the  present  employes,  as  the  men  were 
perfectly  contented  and  resignations  were  unknown.  This  is  a  point  that  is  well 
to  remember,  and  demonstrates  very  plainly  that  if  the  piece  work  system  is  prop- 
erly handled,  a  contented  set  of  workmen  is  the  result. 

HOW  TO  ORGANIZE. 

In  organizing  this  system  one  of  the  first  things  to  remember  is  that  all  of  the 
workmen  combined  in  any  shop  or  department  are  smarter  than  any  one  individ- 
ual, be  he  foreman,  superintendent  or  general  manager,  and  that  sharp  practices  or 
trying  to  take  unfair  advantage  of  the  men  in  any  way  will  react  a  hundred  fold  ; 
absolute  fairness  is  the  first  essential. 

I  have  much  sympathy  for  the  company  that  attempts  to  introduce  piece  work 
with  the  idea  that  the  hair-splitting  and  unfair  advantages  taken  of  their  men  are 
soon  forgotten  by  these  men,  like  contracts  written  on  sand  to  be  obliterated  by 
the  first  gentle  breeze,  and  they  will  realize,  probably,  when  failure  is  staring  them 
in  the  face,  that  those  unfair  actions  were  written  on  the  strongest  kind  of 
parchment  with  indelible  ink,  ''and  that  they  will  have  to  pay  liberally  for  their 
folly.  If  one  is  letting  the  contract  for  a  small  barn,  the  total  cost  for  labor  of 
which  will  not  exceed  $10.00  or  $20.00,  and  never  expects  to  build  another,  or 
probably  never  again  see  the  man  who  builds  it,  he  can  work  on  very  different  lines 
from  the  railroad  company  which  is  making  contracts  with  its  men  to  last  for  years, 
and  whose  very  success  or  failure  depends  on  the  co-operation  of  these  men.  It 
should  be  remembered  that  in  establishing  a  piece  work  system  it  is  not  for  a  day 
or  for  a  week,  but  for  years  to  come  ;  it  not  only  affects  one  shop  or  one  railroad 
company,  but  it  affects  all  ;  no  speculation  in  prices  should  be  indulged  in,  but 
every  job  should  stand  on  its  merits.  As  an  illustration,  if  on  two  jobs  one  price 
is  too  high  and  the  other  too  low,  and  if  the  same  man  does  both,  they  will  average 
up  all  right,  but  if  for  any  reason  the  same  man  does  not  do  both  jobs,  and  they 
are  given  to  two  men,  then  the  man  who  gets  the  low  price  job  will  naturally  sup- 
pose that  the  foreman  is  discriminating  against  him,  and  this  will  cause  him  to  be 
dissatisfied.  The  man  who  gets  the  high  price  job  will  realize  that  he  is  being 
paid  more  for  his  labor  than  it  is  worth,  and  if  he  does  not  say  so  he  will  know 
that  it  is  unfair  to  the  company.  The  rule  should  be  to  pay  for  each  individual 
job  what  that  job  is  worth,  and  not  to  depend  upon  one  operation  to  help  the 
other.  There  can  be  no  hard  or  fast  rule  outlined  for  the  setting  of  prices.  This 
must  be  largely  a  matter  of  judgment  of  the  foreman  and  piece  work  inspectors  in 
charge. 

You  cannot  figure  revolution  of  spindles  and  feed  screws,  cuts  of  tools  per 
second,  travel  of  platens,  or  other  fads,  to  fix  prices  that  will  work  in  all  shops,  as  it 
will  be  found  that  machines  vary  according  to  local  conditions,  and  also  men  vary 
according  to  surroundings,  and  as  has  been,  said  recently  in  a  paper  before  this 
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club  that  "  hobbies  won't  work  except  in  the  visions  of  those  who  ride  them." 
Some  advocate  what  is  known  as  the  fixed  per  cent  system.  As  an  illustration,  if 
a  man  is  given  a  certain  operation  to  do  and  he  works  the  machine  to  what  the 
foreman  considers  full  capacity  for  say  ten  hours,  this  time  is  then  reduced  10,  20 
and  30  per  cent  of  whatever  the  agreed  scale  is,  and  his  rate  of  pay  is  based  on 
this  reduced  scale.  If  he  earns,  say  $2.00  per  day,  and  it  requires  a  day  of  ten 
hours  to  do  the  work,  the  piece  work  price  would  then  be  made,  if  the  20  per  cent 
scale  was  in  use,  $1.80. 

I  have  often  wondered  if  it  ever  occurred  to  the  people  who  use  this  method, 
that  the  men  very  soon  find  out  how  they  are  being  handled  and  are  governed  accord- 
ingly ;  they  may  be  able  to  make  one  or  two  prices  at  this  rate,  but  from  that  time 
on  they  will  find  the  men  putting  in  enough  time  to  easily  overcome  it.  It  would  be 
far  better  in  many  cases  to  pay  $2.10  or  $2.20  instead  of  $1.80,  making  some 
inducement  for  the  men  to  continue  to  get  full  capacity  out  of  the  machine  and 
consider  their  interests  as  well  as  the  company's',  dividing  in  a  measure  the  profit 
with  him. 

Our  experience  has  been  in  establishing  piece  work  prices,  that  the  conditions 
must  be  studied  and  good  judgment  used  in  each  individual  case.  If  a  man  by 
superhuman  effort  produces  a  large  output  of  work  in  a  given  time,  it  is  not  fair  to 
that  man  to  expect  that  he  can  continue  to  do  this  day  in  and  day  out,  and  some 
allowance  must  be  made.  If,  on  the  other  hand,  he  does  not  do  what  is  consid- 
ered a  fair  day's  work,  then  the  piece  work  prices  must  be  based  accordingly. 

As  soon  as  the  men  find  out  they  are  being  treated  in  this  manner,  very  little 
trouble  will  be  experienced  in  arriving  at  the  proper  price  to  pay  for  the  different 
operations. 

It  is  very  necessary  in  making  up  schedules,  in  the  different  departments,  to 
make  them  as  plain  as  possible,  for  while  you  may  understand  what  they  mean 
when  they  are  first  written,  in  a  few  months  hence,  when  foreman,  inspectors  or 
managers  change,  your  successors  may  not  be  able  to  interpret  your  meaning  un- 
less your  schedules  are  worded  so  plainly  that  there  can  be  no  misinterpretation. 
Care  on  this  point  will  save  many  misunderstandings.  As  an  illustration,  when 
making  prices  I  would  say  : 

"  Driving  axle  8  inches  in  diameter,  cut  to  proper  length,  turned  to  finished 

size,  journal  rolled,  and  wheel  fits  made,  job  complete,  each  axle  $00.00 

"  Driving  box  slotted  for  cellars  and  shell  in  single  headed  slotter,  one  box 

at  a  time,  each  box,  Class  A  engine   00.00 

'  End  grain  door  guides,  3^-inch  holes  punched  and   2^-inch  bosses 

punched,  per  100  pieces,  all  work  00.00 

"Engine  jacket  removed  from  Class  D  engine  complete,  including  stripping 

jacket  and  cab  and  storing  away  in  proper  place,  per* engine,  all  work.  .  00.00 

"  Air  pump  steam  pipe,  outside  of  cab,  new,  made  and  covered  with  asbes- 
tos and  connected  up,  all  work,  job  complete   00.00 

"  Freight  car  wheels  removed  and  replaced  ;  this  includes  truck  in  and  out, 
brake  beam  down  and  up,  and  all  other  work  in  connection  with  this 
job,  per  pair   00.00 
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"Burning  paint  off  of  passenger  coach,  50  feet  long  or  over,  includes  all 
paint  off  coach  complete,  sandpapering  car  after  paint  is  burned  off,  all 
work  of  every  kind  in  connection  with  this  job,  ready  for  the  priming 
coat,  per  car  $00.00 

"Drill  press  work — for  single  spindle  drill:  Drilling  transom  for  engine 
tank,  >^-inch,  8^-inch,  12  ]3-16-inch,  2  15-lG-inch,  12  11-16-inch  holes 
drilled,  job  complete   00.00 

"  Journaling,  fitting,  rolling  and  mating  wheels,  calipering  wheels  and  mark- 
ing ;  this  includes  all  work  on  an  old  car  axle,  everything  that  pertains 

to  it,  each  axle,  on  single  head  axle  lathe   00.00 

These  are  given  as  illustrations  to  show  our  idea  of  how  schedules  should  be 

worded.    At  the  end  of  each  week  or  each  month,  a  bulletin  should  be  posted  in 

each  department  as  shown  in  Fig.  1,  showing;. the  amount  each  man  earned,  and 

the  gain  or  loss. 

MACHINISTS  WHO  WORKED  PIECE  WORK. 


In  at. 


NAME 

Hours 
worked 
Piece 
Work 

Dollars 
Earned 
Piecework 

Amount 
Earned 
per  hour 
Piece  Work 

Gain  in 
dollars 
Piece  Work 

Loss  in 
dollars 
Piecework 

Fig.  1. 


Fig.  3  will  be  found  a  handy  form  when  first  starting  the  system  of  keeping 
track  of  the  different  operations,  the  foreman  giving  one  of  these  slips  to  the  man 
for  every  job  he  performs,  and  when  properly  filled  out  it  should  go  to  the  fore- 
man's office  and  be  checked  and  commented  on.  In  this  way  every  operation  in 
the  shop  will  soon  be  noted. 

There  should  be  a  competent  man  in  charge  of  each  shop  or  each  railway  to 
be  known  as  superintendent  of  piece  work  ;  he  should  be  given  charge  of  the  en- 
tire department  ;  his  duties  should  be  to  pass  on  every  individual  price  used,  to 
study  proper  organization,  improved  methods  of  doing  work,  increasing  the  output, 
decreasing  the  cost,  keeping  in  close  touch  with  the  foremen,  men  and  officials  on 
his  system,  and  allow  no  piece  work  price  to  be  paid  for  obsolete  practices,  but  try 
to  bring  about  a  right  condition  of  affairs.  Before  establishing  a  piece  work  price, 
close  supervision  and  close  inspection  are  very  necessary,  and  strict  adherence  to 
the  schedule  prices,  after  they  are  once  established,  regardless  of  what  different 
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PIECE  WORK  RECORD  CARD.      ^  No  

Piece  Work  done  at  _  _  _  Shop 

on  _.     ..   „ 

Commenced  at  „_  _  189  

(Hour)  (Month)  (Day) 

Finished  at  _  .._  _  1  89..„  

(Hour)  (Month)  (Day) 


CHARGE  TO 

Schedule 
No. 

No.  of 
Pieces 

PRICE 

AMOUNT 

CHARGE  TO 

Schedule 
No. 

No  of 
Piece* 

PRICE 

AMOUNT 

Forward, 

Total, 

DISTRIBUTION. 


NAMES  OF  WORKMEN 

DATE  AND  HOURS  LABOR  PERFORMED. 

Total 

Rate 

AMOUNT 

Date 

HOURS 

Total, 

Charge  to  

The  value  of  this  card  is  indicated  by  figures  punched  out  below. 


 „  Gen'l  Forennan. 

 Inspector. 


Price    Checked  by 

^  1 

00 

0»     1  O' 

CO    1     to    1  P— 

Dollars. 

0 

<o  1 

00 

o»   1  01 

W     1      M     1  - 

0 

0  1 

00 

CO    1     to  1 

Dimes. 

Entered  by  -  

«  ! 

00 

0    1  in 

co   1    ^^    1  ^ 

Cents. 

Fig.  2. 


Fig.  2  is  a  card  recommended  for  keeping  track  of  piece  work  earning,  and 
should  be  used  in  duplicate,  by  use  of  carbon  sheet,  giving  the  man  a  copy  and  send- 
ing the  original  to  the  office  to  be  entered  in  the  time  book.  This  will  avoid  all 
chance  of  dispute. 
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MACHINE  SHOP. 

 ,  189  

Employe  . 

Shed  No.  Eng.  

Commenced  

Finished  . 

Time  

No.  Pieces  ,  

Foreman  .  ^  . 

Remarks  


Fig.  3. 

foremen  or  inspectors  may  think.  Until  the  price  is  properly  changed,  through 
the  office,  there  should  be  no  varying  from  it  in  the  shops. 

If  a  man  is  working  by  the  day,  and  you  desire  his  pay  raised, -it  is  necessary 
to  take  it  up  step  by  step  with  the  officials,  and  finally  it  must  be  approved  by  the 
general  manager,  while  by  juggling  piece  work  cards  or  schedules,  the  piece  work 
inspector  can  raise  the  pay  of  the  men  higher  than  was  intended. 

It  will  also  be  found  advisable  to  have  the  piece  work  cards  checked,  both  for 
clerical  errors  and  the  interpretation  of  the  schedule,  to  see  if  the  inspectors  are 
paying  what  the  schedule  intends. 

After  a  man  starts  to  work  piece  work,  and  it  becomes  necessary  for  any  rea- 
son to  give  him  day  work  in  connection  with  it,  a  record  should  be  made  of  the 
work  performed  day  work,  stating  the  reason,  and  this  should  be  turned  into  the 
office  for  the  general  foreman  or  master  mechanic  to  look  into.  Where  this  rule 
is  enforced,  the  day  work  is  soon  reduced  to  the  minimum.  I  do  not  believe  in  the 
differential  rate  system  ;  if  the  prices  once  established  are  not  cut,  and  the  men 
given  to  understand  that  they  will  not  be  cut  unless  conditions  change  by  improved 
machinery  or  otherwise,  so  as  to  make  it  necessary,  it  will  be  found  that  the  men 
will  get  the  full  capacity  out  of  the  plant. 

In  making  up  schedules  every  operation  should  be  itemized,  and  a  price  paid 
for  each  operation,  and  in  addition  to  that,|wherever  possible,  many  operations 
should  be  grouped  under  one  head,  thereby  allowing  one  schedule  number  to  be 
used  for  fifty  or  sixty  operations.  This  will  reduce  the  clerical  work  in  that  pro- 
portion and  also  liability  to  error.  It  will  also  be  found  that  this  will  be  more 
satisfactory  to  the  men,  and  will  help  to  increase  the  output,  as  men  who  have  a 
week's  work  in  sight  will  figure  further  ahead  than  if  they  only  had  one  or  two 
hours. 

After  establishing  a  fair  rate  for  a  given  operation,  the  company  should  be 
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willing  to  pay  it,  and  not  want  to  reduce  the  price  whenever,  by  a  special  effort 
the  men  make  a  liberal  profit. 

It  will  be  necessary  to  have  honest,  conscientious  piece  work  inspectors,  check- 
ers and  foremen. 

BENEFITS  TO  THE  COMPANY. 

In  introducing  this  system  in  a  railway  shop,  as  a  rule,  it  is  a  complete  change 
of  paying  the  men  and  operating  the  plant,  and  it  is  not  to  be  wondered  at  that  it 
meets  with  some  opposition  ;  the  men  are  nervous  and  scared,  and  imagine  all 
sorts  of  things,  the  principal  one  being  that  their  wages  are  to  be  materially  re- 
duced, and  while  in  this  frame  of  mind  the  utmost  patience  and  tact  on  the  part  of 
the  men  in  charge  should  be  exercised.  After  having  passed  through  this  stage, 
and  the  men  see  that  instead  of  getting  less  pay  and  worse  treatment  their  condi- 
tions are  improved  and  their  pay  increased,  the  change  may  be  considered  fairly 
started. 

Happy  should  be  the  superintendent  of  motive  power  or  general  manager  who, 
upon  investigation,  finds  that  after  a  year  of  persistent  effort  only  30  or  40  per  cent 
of  the  work  is  done  piece  work,  as  that  will  show  to  him  that  the  experience  thus 
gained  is  invaluable,  and  that  the  remaining  GO  or  70  per  cent  will  be  handled  very 
much  better  from  all  standpoints. 

The  prices  paid  in  other  shops  should  not  govern  in  yours  ;  each  shop  should 
stand  on  its  own  merits  and  work  out  its  own  salvation  ;  the  classifications  and  sys- 
tems of  one  shop  may  be  a  guide  to  help  in -another,  but  the  conditions,  facilities, 
and  ways  of  doing  work  vary  so  much  in  shops  on  the  same  system  that  the  prices 
applying  in  one  shop  will  not  apply  in  another.  Prices  should  be  based  on  thor- 
oughly competent  workmen  and  the  standard  of  the  workmen  elevated  as  much  as 
possible.  The  prices  should  be  based  on  full  capacity  of  machines,  where  the 
holding  back  practice  is  not,  resorted  to.  If  this  is  done,  it  will  be  found  that  the 
ordinary  or  slow  workman  will  soon  fall  in  line  with  the  best.  If  this  is  not  done, 
and  the  price  is  based  on  medium  workmen,  the  standard  of  the  shop  will  be 
lowered,  and  the  best  men  dragged  down,  and  instead  of  elevating  them  you  will  be 
lowering  them. 

It  will  also  be  found,  as  a  man  said  to  me  the  other  day  in  regard  to  the  out- 
put of  an  erecting  shop,  that  conditions  are  widely  different  between  piece  work 
and  day  work.  This  man  said  that  while  they  were  working  day  work  in  their 
department,  the  foreman  was  around  hustling  a  gang  of  twenty  men,  trying  to 
make  a  creditable  showing,  but  now  that  the  case  is  reversed  the  men  in  the  gang 
were  after  the  foreman  demanding  that  they  be  kept  busy,  and  work  furnished 
them  in  advance  ;  that  notwithstanding  the  fact  that  the  force  had  not  been  in- 
creased, the  output  of  the  shop  was  double,  their  former  average  being  six  engines 
per  month,  now  twelve  engines. 

The  quality  of  the  work  was  also  improved  because,  under  piece  work  system 
each  man  is  responsible  for  what  he  does,  and  if  it  is  not  done  right  it  must  be 
done  over  at  his  expense. 

A  roundhouse  foreman  galled  my  attention  to  a  case,  the  other  day,  where  he 
formerly  employed  four  machinists  on  running  repairs,  and  now  two  do  the  work  ; 
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that  formerly  it  required  most  of  his  time  looking  after  them  to  see  that  the  work 
was  done  on  time,  but  since  the  advent  of  piece  work  he  pays  very  little  attention 
to  this,  aside  from  inspecting  the  work  ;  that  the  men  are  looking  after  him  to  see 
that  they  are  given  all  the  work  that  comes  in,  and  that  the  back  shop  men  are  not 
called  on  to  take  work  that  they  can  do. 

In  starting  a  gang  of  four  men  recently  to  work  on  freight  car  doors,  after  dis- 
cussing with  them  the  price  that  we  proposed  to  pay,  and  that  being  agreed  upon, 
they  were  asked  what  they  could  offer  to  help  the  cause  along,  the  first  thing  that 
they  wanted  was  that  their  force  be  reduced  one-half,  and  that  benches  and  tools 
that  were  used  by  them  for  years  without  protest  be  changed  and  rebuilt,  as  they 
would  not  do  under  any  circumstances  now. 

The  desired  changes  were  made,  and  two  men  now  do  more  work  than  was 
formerly  done  by  four  men. 

In  one  of  our  tank  rooms  we  had  a  gang  of  ten  men  apparently  working  hard  ; 
piece  work  was  introduced,  and  now  we  have  five  men . 

I  believe  it  is  generally  considered  that  piece  work  properly  installed  will 
effect  a  saving  of  30  per  cent  in  nearly  all  departments.  This  is,  I  think,  a  con- 
servative estimate,  and  will  be  increased  or  decreased,  according  to  the  conditions 
and  supervision. 

This  is  one  of  the  arguments  used  against  piece  work,  as  it  throws  so  many 
men  out  of  employment,  and  yet  how  many  men  are  found  idle  who  are  willing  to 
work?  It  is  simply  a  modern  condition  of  affairs  with  which  we  are  confronted, 
and  we  have  to  meet  it  as  we  meet  anything  else  in  the  line  of  progress. 

In  days  gone  by  fifteen  or  twenty  miles  per  hour  was  considered  a  satisfactory 
speed  for  our  trains  ;  today  the  public  are  demanding  from  sixty  to  seventy. 

•PITFALLS. 

The  management  should  not  lose  sight  of  the  fact  that  many  foremen  get 
scared  as  soon  as  piece  work  is  introduced  ;  and,  if  their  men  make  a  little  money, 
are  at  once  ready  to  use  the  scalping  knife  and  cut  prices.  If  we  analyze  this  we 
can  readily  see  the  folly  of  it.  Suppose,  as  an  illustration,  we  started  a  depart- 
ment on  piece  work  prices  carefully  made.  Say  the  day  rate  is  $2.00,  and  some 
men  by  a  special  effort  will  make  $3.00,  or  perliaps  $4.00,  per  day  on  some  special 
operation  ;  we  then  cut  the  price  so  that  by  the  same  effort  this  man  will  barely 
make  $2.00.  The  result  will  be  that  the  men  will  say  :  "What  is  the  use  of  mak- 
ing any  more  than  wages?  they  will  cut  the  rate."  And  your  men  from  that  time 
on  simply  make  the  time  fit  the  price,  regardless  of  what  they  could  do. 

My  attention  was  recently  called  to  an  operation  in  a  shop  on  a  machine  that 
paid  $'4.00,  and  the  man  barely  made  wages,  requiring  thirteen  hours  to  do  the  job. 
The  same  operation  in  another  shop,  casting  made  at  the  same  foundry,  pattern 
number  the  same,  was  paid  for  at  the  rate  of  $3.30,  and  the  man  in  this  latter  shop 
had  performed  this  work  in  six  and  one-half  hours.  In  talking  with  the  man  con- 
fidentially who  used  the  thirteen  hours'  time,  he  said  that  he  could  do  this  work  in 
seven  or  eight  hours,  but  that  every  time  he  had  made  any  money  his  schedule  had 
been  cut, and  there  was  no  use  to  make  any  further  effort,  and  he  simply  made  the 
time  fit  the  prices.    In  talking  with  the  man  who  performed  this  operation  in  six 
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and  one-half  hours,  he  said  his  prices  were  never  cut,  and  the  men  tried  to  make 
all  the  money  they  could  at  all  times. 

Now,  figuring  that  the  man  who  did  this  work  in  six  and  one-half  hours  made 
50  cents  per  hour,  or  20  cents  per  hour  more  than  it  was  calculated  he  would 
make,  the  company  paid  him  a  net  profit  of  say  $1.30.  Figuring  this  machine  is  worth 
$1.00  an  hour  to  the  company,  it  received  the  use  of  the  machine  for  six  and  one- 
half  hours  more,  equal  to  $6.50,  and  70  cents  cheaper  price  makes  the  net  gain  for 
the  company  $7.20.  I  believe  they  can  well  afford  to  pay  this  workman  the  extra 
profit  of  $1.30,  leaving  them  a  net  gain  of  $5.90. 

We  sometimes  think  that  we  can  calculate  very  closely  on  the  capacity  of  a 
machine,  but  experience  has  proven  that  we  cannot  calculate  the  capacity  of  a 
man  ;  and  if  by  superior  ability  and  extra  hard  work  some  men  make  big  money, 
I  should  say  let  them  make  it.  The  increased  output  and  decreased  cost  per  piece 
amply  pays  the  company. 

Whenever  I  read  that  piece  work  has  increased  the  output  in  any  shop  16 
per  cent,  and  increased  the  pay  of  the  men  only  8  per  cent,  I  say  at  once: 
"There  is  a  field  for  a  piece  work  expert,  and  the  hold  back  process  is  in  full 
sway."  Whenever  men  do  not  make  more  than  8  or  10  per  cent  over  their  wages, 
you  can  rest  assured  there  is  something  wrong,  and  it  will  bear  investigating. 

I  noticed  an  article  going  the  rounds  in  the  mechanical  papers,  describing  a  car 
shop  whose  output  is  fifteen  cars  per  day.  This  article  describes  how  perfect  the 
system  is  and  what  is  expected  of  each  man  for  a  day's  work,  and  how  well  the 
men  work. 

I  would  like  very  much  to  see  these  same  men  in  this  shop  paid  so  much  per 
piece  for  the  same  work  they  are  now  doing,  based  on  the  time  they  now  consume 
in  each  operation,  with  the  distinct  understanding  that  the  prices  would  not  be  cut, 
and  that  there  would  be  no  limit  placed  on  their  earnings.  I  believe  if  this  were 
done,  the  managers  of  those  shops  would  be  surprised  at  the  increased  output  and 
the  increased  pay  their  men  would  make.  Proper  supervision  will,  of  course, 
accomplish  a  great  deal,  but  nothing  appeals  to  a  man  like  his  pocket-book. 

Piece  work  develops  specialists  ;  experience  has  proven  that  men  like  to  do 
the  same  thing  day  after  day  ;  they  prepare  for  it,  get  good  tools  and  better  facili- 
ties for  doing  the  work,  and  this  greatly  increases  the  output  as  well  as  the  quality 
o£  the  work,  because  men  become  experts  in  doing  the  same  class  of  work  all  the 
time. 

I  also  find  that  men  are  very  slow  to  resign  piece  work  jobs,  far  more  so  than 
when  working  by  the  day,  as  there  seems  to  be  a  certain  fascination  where  the 
amount  varies  according  to  the  energy  displayed. 

I  noticed  an  article  going  the  rounds  of  the  press  wherein  200  blacksmiths, 
wagon  makers  and  laborers  were  on  a  strike.  This  article  says  that  previous  to 
going  on  a  strike,  although  unorganized,  the  men  sent  a  committee  to  the  managers 
asking  that  their  wages  be  restored.  This  was  refused,  but  the  men  were  told  to 
go  to  work  at  the  piece  work  scale  and,  if  the  former  wages  could  not  be  made,  a 
satisfactory  arrangement  would  be  made  with  them.  Instead  of  the  former  wages, 
the  men  by  working  harder  and  longer  hours,  could  earn  $1.25  to  $1.40  per  day. 
If  this  is  true,  is  it  any  wonder  that  the  men  were  dissatisfied,  or  the  piece  work 
system  a  failure? 
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Care  should  be  taken  to  see  that,  if  the  men  make  proper  effort,  they  should 
earn  more  under  the  piece  work  system  than  by  day  work  ;  this  will  insure  its  pop- 
ularity from  the  start. 

If  your  men  lose  money  from  the  start  on  piece  work,  instead  of  having  a  con- 
tented set  of  men  you  have  a  discouraged  set  ;  and  there  is  nothing  harder  to 
handle  or  get  results  from  than  a  discouraged  set  of  workmen. 

We  should  not  forget  that  the  men  have  rights  and  feelings,  as  well  as  the 
company.  If  the  piece  work  system  is  properly  handled  it  protects  the  company 
and  is  equitable  to  the  men. 

By  the  day  work  system,  as  every  employer  knows,  there  is  too  much  tempta- 
tion to  "soldiering."  The  foreman  must  be  constantly  on  the  alert,  urging  his 
men  or  watching  them  to  see  that  they  do  not  lose  time  ;  and  we  all  know  by  expe- 
rience that  while  the  foreman  may  for  a  time  be  extra  vigilant,  in  time  he  becomes 
more  or  less  careless.  There  may  be  individual  cases  of  hardship,  real  or  appar- 
ent ;  but  there  will  always  be,  even  under  the  day  work  system.  The  poor  work- 
man drags  behind  and  is  unable  to  keep  up  his  end  ;  he  loses  time  and  money  and 
finds  himself  at  pay  day  with  an  unsatisfactory  check.  But  the  good  workman  has 
no  cause  for  complaint,  and  always  increases  his  salary. 

Engineering  Magazine  for  June,  1899,  in  an  article,  says:  "In  the 
writer's  judgment,  the  piece  work  system  with  its  various  modifications  is  a  manu- 
facturing system  good  for  every  class  of  work  which  can  be  systematized  at  all  ; 
and,  moreover,  its  adoption  is  in  accordance  with  and  progressing  in  the  direction 
of  modern  manufacturing  practice.  It  is  on  a  far  broader  foundation  than  the 
premium  system,  and  is  a  long  way  from  being  the  '  abandoned  experiment  '  that 
some  writers  claim.  It  is  the  most  direct,  simple,  and  therefore  effective  method 
of  building  up  rapidly  and  getting  the  greatest  value  from  a  high  or  any  degree  of 
organization,  wherever  such  is  possible." 

From  both  the  manager's  and  engineer's  point  of  view  it  is  of  value  at  the 
start,  naturally  progressive  (a  building  up  process)  and  of  almost  unlimited  possi- 
bilities in  lowering  the  cost  of  production,  increasing  the  organization,  and  render- 
ing automatic  the  operation  of  a  manufacturing  works.  Where  it  has  failed  it  has 
failed  because  it  has  been  totally  misunderstood  or  misapplied. 


The  Chairman  :  I  will  ask  Mr.  Shea  if  he  would  like  to  precede 
the  discussion  of  the  paper  with  any  remarks. 

Mr.  R.  T.  Shea  (H.  &  St.  J.  R.  R.):  Mr.  President,  I  presume 
everybody  has  read  the  paper.  I  have  done  my  part ;  I  want  to  hear 
the  paper  discussed.  In  the  advance  copy  which  was  published  last 
month,  on  page  4,  there  was  one  line  that  was  blue  penciled, 
but  got  in  accidentally,  but  it  is  cut  out  of  this  paper.  It  said,  In 
many  cases  we  pay  more  for  piece  work,"  etc.  What  was  intended 
to  be  conveyed  by  that  line  was  given  before  and  after,  and  I  wanted 
that  line  erased.     If  there  is  any  question  pertaining  to  the  paper 
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that  I  can  answer,  I  will  be  glad  to  do  so  before  the  discussion  closes. 

The  Chairman  :  The  Secretary  will  see  that  that  line  is  erased. 
I  hope  the  members  will  avail  themselves  of  the  opportunity,  and  use 
all  the  time  there  is  in  the  discussion  of  this  paper,  and  not  wait  to 
be  called  on  individually.  Mr.  Deems,  suppose  you  give  the  paper 
a  start. 

Mr.  J.  F.  Deems  (C,  B.  &  Q.  R.  R.):  I  have  not  studied  the 
paper  with  the  care  that  its  importance  deserves,  and  fear  that  I  am 
ill  qualified  to  discuss  it  very  much  in  detail  ;  but,  having  had  some 
six  or  seven  years  personal  experience  in  the  practical  introduction 
and  development  of  piece  work  in  railroad  shops,  I  may  have  ab- 
sorbed some  ideas  of  a  rather  general  character,  possibly  some  of 
them  right  and  some  of  them  wrong,  that  might  interest  the  members; 
and  I  would  say  that  during  that  time  the  thing  that  has  specially 
impressed  me  is  that  this  question  of  piece  work,  or  piece  rate,  as  we 
should  really  call  it  in  its  broadest  sense,  is  much  more  far  reaching 
and  much  more  vital  to  the  railroads — I  am  not  sure  but  that  I  might 
say  to  the  industrial  progress  of  this  country — than  most  of  us  realize. 
I  do  not  believe  it  is  too  much  to  say  that  it  is  one  of  the  factors,  and 
by  no  means  an  unimportant  one,  in  the  evolutionary  process,  or,  if 
you  are  pleased  to  call  it  so,  the  revolutionary  process,  that  is  taking 
place  at  this  time,  and  which,  if  we  read  the  past  aright,  avoid  the 
mistakes  and  profit  by  the  experiences  of  our  brothers  across  the 
water,  is  surely  destined  to  make  this  country  the  workshop  of  the 
universe  for  the  next  century.  I  think  I  venture  nothing  when  I  say 
that  the  difference  between  the  English  day  rate  and  the  American 
piece  rate  was  one  of  the  important  factors,  if  not  the  most  impor- 
tant one,  in  securing  recently  for  the  manufacturers  of  this  country  a 
contract  from  the  city  of  Glasgow  amounting  to  something  like  fifteen 
millions  of  dollars  ;  and  this  is  only  one  of  many  such  occurrences 
that  have  attracted  the  attention  of  the  world  in  the  last  year  or  so. 
I  realize  that  a  great  many  might  feel,  and  perhaps  would  not  hesi- 
tate to  say,  that  it  is  more  the  improved  machinery,  the  labor-saving 
appliances  that  we  have  introduced  in  this  country,  than  the  mere 
matter  of  piece  work  ;  but  if  you  follow  that  question  back  a  little 
further,  and  ask  yourselves  what  has  brought  into  existence  this 
labor-saving  machinery,  the  fact  will  immediately  present  itself  that 
it  was  the  piece  worker  who  used  his  brain  in  devising  means  by 
which  he  could  do  a  little  more  work  and  make  a  little  more  money; 
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so  that,  with  the  introduction  of  improved  machinery,  you  will  often 
find  that  piece  work  is  the  element  back  of  it. 

I  believe  it  is  safe  to  say  that  that  system  which,  in  the  largest 
measure,  brings  into  play  the  individuality  and  secures  the  earnest 
co-operation  of  the  greatest  number  of  employes,  is  the  one  that  will 
prevail.  And  really,  when  we  come  to  think  of  it,  what  is  there  in 
the  day  rate  system  to  bring  about  this  desired  result,  except  the 
individuality  of  the  leader?  and  we  should  by  no  means  underrate 
this,  as  it  is  certainly  a  very  important  factor.  I  think  it  is  safe  to 
say  that  it  is  possible,  under  certain  conditions,  to  get  better  results 
with  a  good  leader  and  a  poor  system  than  it  is  with  a  good  system 
and  a  poor  leader.  But  the  question  of  the  individuality  or  person- 
ality of  the  leader  is  an  uncertain  one,  and  any  system  that  will  min- 
imize, even  in  a  slight  degree,  this  element  of  uncertainty  is  surely  a 
distinct  gain. 

I  have  said,  and  I  expect  every  man  here  has  occasionally  said, 
to  some  man  around  the  shop,  when  we  caught  him  loafing,  that  his 
time  belonged  to  the  company.  I  have,  and  I  expect  others  have. 
Now,  in  doing  that,  we  have  shown  that  our  ideas  of  what  the  man 
really  did  owe  the  company  were  quite  vague,  and  at  the  same  time 
we  conveyed  an  altogether  erroneous  but  willingly  accepted  view  of 
the  situation  to  the  workman — simply  a  question  of  putting  in  time. 
When  you  hear  a  shopman  say  to  his  mate,  ^'How  much  time  did 
you  get  in  last  month  ?  "  he  has  expressed  the  only  measure  of  his 
capacity  that  he  recognizes  and  the  only  element  in  which  he  is  inter- 
ested— simply  the  putting  in  of  time.  Not  s®  with  the  piece  worker  ; 
he  wouldn't  put  it  that  way.  The  output  is  the  vital  question  with 
him,  as  this,  and  not  the  "time  element,"  determines  his  pay. 

Then,  again,  you  take  it  with  the  time  rate  worker  ;  there  is — - 
well,  you  might  say  there  is  a  triple  temptation  for  him  to  do  as  little 
as  he  can.  In  the  first  place,  it  is  easier  ;  in  the  second  place,  in- 
creased effort  does  not  mean  increased  earnings  ;  and  in  the  third 
place,  so  long  as  he  does  not  sacrifice  anything,  he  is  entirely  willing 
to  reduce  his  own  output  up,  or  rather  down,  to  the  limit  of  safety, 
in  order  to  help  make  a  job  for  his  neighbor  ;  and  this  last  view  of 
the  situation  is  constantly  paraded  before  the  workmen  by  probably 
well-meaning  but  certainly  misguided  labor  leaders,  who  do  not  seem 
to  see  that  that  method,  followed  to  its  logical  conclusion,  will  sooner 
or  later  kill  the  goose  that  lays  the  golden  egg. 
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These  things  have  been  forced  on  me,  as  I  say,  in  the  last  five  or 
six  years,  when  I  have  been  almost  constantly  engaged  in  introduc- 
ing and  developing  piece  work  in  railroad  shops. 

When  we  take  what  may  be,  and  is  in  many  places,  called  the 
stint"  system,  where  a  certain  output  is  considered  a  day's  work 
for  a  man  and  he  is  held  to  that  amount,  I  think  there  is  really  less 
in  this  to  stimulate  individual  effort  and  bring  about  that  spirit  of 
mutuality  so  essential  to  the  best  results,  than  there  is  in  day  work. 
It  seems  to  say  to  each  man,  "this  much  and  no  more."  It  limits 
him  both  up  and  down.  I  am  not  sure  I  am  right  in  that,  but 
that  is  the  way  it  has  impressed  me  from  the  study  I  have  made  of  it. 
The  system  seems  to  assume  an  almost  divine  wisdom  lodged  with 
the  foreman  or  other  officer  which  enables  him,  off  hand,  to  decide 
the  capacity  of  each  man  ;  this  system  smacks  too  much  of  the 
''boss"  idea  to  ever  prove  an  important  factor  in  developing  a  spirit 
of  mutuality. 

Personally,  I  would  like  to  see  that  word  ''boss"  stricken  from 
the  railroad  vocabulary  ;  it  belongs  to  an  age  long  past,  and  has  no 
place  in  our  modern  railroad  development. 

Probably  no  one  will  dispute  that,  where  applicable,  a  well- 
arranged  system  of  profit  sharing  is  perhaps  the  ideal  system,  and  in 
many  respects  the  nearest  approach  to  that  is  perhaps  a  piece  work 
system  arranged  on  a  basis  broad  enough  to  hold  both  the  proprietor 
and  the  workman,  or  the  general  manager  and  his  subordinates.  And 
woe  betide  the  railroad  company  whose  officers  undertake  the  intro- 
duction of  piece  work  with  the  idea  that  the  profit  is  all  to  be  on  the 
side  of  the  company,  for  it  is  entirely  safe  to  say  that  in  the  end  it 
will  be  disastrous  to  both  sides.  But  if  it  is  undertaken  with  that 
spirit  of  fairness  to  which  both  the  company  and  the  men  are  enti- 
tled, the  results  will  probably  surprise  the  most  skeptical.  There  is 
so  much  to  be  said  on  this  subject,  that  one  hardly  knows  where  to 
commence  or  where  to  quit,  and  possibly  it  is  best  not  to  say 
anything. 

There  is  one  thing  in  connection  with  the  introduction  of  piece 
work.  We  should  not  be  surprised  that  the  men  look  upon  it  with 
sus])icion.  'J'hey  have  a  right  to  do  so,  owing  to  the  zeal  or  cupidity 
of  some  who  have  undertaken  its  introduction  in  the  past.  I  feel 
that  they  are  fully  entitled  to  that  suspicion.    Another  thing  about  it : 
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In  introducing  it  there  should  not  be  any  star  chamber  proceeding. 
Now  I  want  to  say  right  here,  there  is  not  a  thing  about  piece  work 
that  I  or  any  officer  can  know  that  the  men  will  not  know;  not  a  thing. 
So  let  them  get  that  information  from  the  right  source,  and  get  it 
right  in  the  start.  I  do  not  believe  there  is  anything  to  be  gained  by 
trying  to  hide  anything,  or  proceeding  in  the  work  in  such  a  way  as 
to  have  the  men  think  they  are  not  going  to  have  all  the  information, 
for  they  will  get  it;  there  is  no  question  about  that.  And  I  further- 
more believe,  in  the  introduction  of  piece  work,  that  wherever  it  is 
possible  to  do  so,  a  schedule  of  prices  should  not  be  taken  out  and 
given  to  a  lot  of  men  to  start  in  to  work  on  without  first  consulting 
the  men  about  it.  I  realize  it  is  not  always  possible  to  do  that ;  in 
some  instances  you  may  be  compelled  to  make  your  prices  as  best 
you  can,  and  let  the  men  try  them,  but  wherever  possible  to  consult 
the  men  about  it  I  think  a  great  deal  may  be  gained  by  it.  Take  the 
men  into  your  confidence  to  that  extent,  in  fact,  to  almost  any  extent 
for  that  matter,  and  give  them  to  understand,  not  only  by  assurance, 
but  by  every  act  in  connection  with  the  introduction  of  the  work  that 
it  is  purely  a  business  proposition,  and  one  in  which  they  are  inter- 
ested, and  if  this  is  done,  I  feel  safe  in  saying  that  it  will  not  be  long, 
that  is  my  experience,  at  least — until  we  are  surprised  to  find  how 
eager  and  ready  the  men  are  to  meet  us  half  way  in  this  matter, 
because  they  see  it  is  a  business  proposition  and  they  see  that  they 
are  interested  in  it  and  see  there  is  money  in  it  for  them. 

There  is  another  point  I  wish  to  bring  out  just  here.  When  men 
go  to  working  at  piece  work  they  will  devise  ways  and  means  of 
increasing  the  output.  When  they  do  that,  the  men  should  have  a 
fair  margin  of  profit  on  such  tools  or  improvements  as  they  devise. 
There  will  be  no  loss  by  letting  them  share  in  the  profits  of  the  im- 
proved methods  that  they  can  work  out  themselves.  It  encourages 
them,  and  furthermore,  I  believe  just  at  that  point  it  sometimes  hap- 
pens that  some  foreman  who,  perhaps,  is  not  as  broad  gauge  as  he 
might  be,  will  not  be  inclined  to  encourage  a  thing  of  that  kind,  and 
it  is  well  to  keep  a  sharp  eye  on  him.  It  is  astonishing  how  closely 
the  men  will  watch  anything  that  affects  the  output  when  they  are 
working  piece  work.  Not  long  ago,  in  a  shop  I  am  connected  with, 
we  had  a  small  engine  that  runs  a  flue  plant  and  some  other  boiler 
shop  tools,  and  it  broke  down  and  was  out  of  service  for  something 
over  a  week,  the  main  shaft  being  gone.     Finally  it  was  connected 
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again  and  put  in  operation  ;  the  engine  started,  the  men  went  to  work 
and  they  only  worked  about  two  hours  when  two  men  came  in  and 
said,  "That  engine  is  not  running  fast  enough."  "Well,  how  do 
you  know?"  I  asked.  They  said,  "We  can  not  get  outwork  fast 
enough  with  it."  A  speed  indicator  showed  the  engine  was  only  run- 
ning 275  revolutions  per  minute  when  it  should  have  been  running 
290  revolutions  per  minute.  It  did  not  take  them  long  to  catch  on  to 
that  loss  of  15  revolutions  a  minute.  Now  I  do  not  think  they  would 
have  done  that  if  they  had  worked  at  day  rate,  and  that  crops  out  in 
very  many  ways  indeed.  It  is  simply  a  question,  in  one  sense  of  the 
word,  of  taking  the  men  into  partnership;  they  become  interested,  not 
in  the  hours  they  put  in,  but  in  the  work  they  turn  out,  because  that 
determines  their  pay. 

What  Mr.  Shea  said,  a  minute  ago,  about  setting  a  piece  work 
price  at  a  rate  somewhat  higher  than  the  day  rate,  there  are,  doubt- 
less, instances  where  it  is  possible  to  do  that.  There  is  no  doubt  in 
my  mind  that  you  might  have  a  man  in  the  shop  of  exceptional  skill 
and  ability,  who  could  do  work  by  a  special  effort  in  a  period  of 
time  that,  if  you  set  the  price  according  to  his  output  you  would 
not  have  another  man  in  the  shop  that  would  make  his  wages,  and 
that  would  not  be  fair.  You  can  not  have  every  man  of  that  kind. 
You  have  got  to  take  the  average. 

Now,  in  talking  about  this  matter  of  taking  the  men  into  your 
confidence,  there  is  no  question  but  there  are,  here  and  there,  some 
men  who  cannot  be  treated  just  that  way;  they  are  unfortunate,  but 
there  is  only  one  remedy  for  them  ;  "out,  and  forever'  out,"  is  the 
fate  of  the  recalcitrant. 

On  page  2,  it  speaks  about  the  high  rate  paid  in  one  plant  on 
piece  work,  as  compared  with  the  day  rate,  and  about  the  product 
being  sent  to  England  and  sold,  etc.  Now  we  all  know  that  recently 
this  has  been  true,  and  there  is  very  little  doubt  indeed  that  it  is 
traceable  to  the  question  of  piece  work.  Also,  on  page  3,  it  says  : 
"  You  cannot  figure  revolution  of  spindles  and  feed  screws,  cuts  of 
tools  per  second,  travel  of  platens,  or  other  fads,  to  fix  prices  that  will 
work  in  all  sh()])s."  That  is  certainly  correct.  I  do  not  believe  that 
you  can  walk  into  the  shop  and  figure  the  number  of  [)ounds  of  cut- 
tings per  minute,  and  the  number  of  cuttings  per  hour,  and  base 
your  piece  work  price  on  it.   There  are  altogether  too  many  elements 
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that  enter  into  the  question  to  reduce  it  to  as  simple  an  operation  as 
that. 

I  also  notice,  on  page  7,  something  is  said  about  the  advantages 
of  grouping  piece  work  ;  that  is,  while  it  may  be  necessary  to  make 
prices  on  elementary  operations,  it  is  not  necessary  to  have  those 
prices  for  the  men  who  work  at  it  at  all  times.  I  think  a  great  deal 
is  to  be  gained  in  that  way.  I  had  an  instance  of  that  some  time  ago 
in  our  boiler  shop  with  a  gang  of  men  to  whom  the  foreman  had  given 
work  enough  to  last  ten  days  or  two  weeks,  saying  to  them,  "When 
you  finish  that  job,  go  to  that  one  ;  and  when  you  have  finished  that 
job,  go  on  to  the  next,"  and  so  on  all  around.  Now,  when  they 
came  to  this  first  job,  where  one  man  could  be  spared,  he  went  over 
and  surveyed  the  situation  for  the  next  one;  he  got  some  tools  that 
would  be  needed,  and  they  made  ready  and  had  mapped  out  every- 
thing, so  that  when  it  came  to  the  second  job  they  were  all  ready  and 
everything  moved  along  without  interruption;  and  so  it  went  from  one 
job  to  another  ;  and  it  is  really  in  those  things  that  the  great  advan- 
tage of  piece  work  occurs.  It  is  in  the  fact  that  you  get  the  men 
working  with  their  brains,  but  they  won't  do  it  unless  there  is  some- 
thing in  it  for  them. 

The  Chairman  :  Gentlemen,  this  is  a  paper  that  is  equally  ap- 
plicable to  the  car  department  and  the  locomotive  department,  and 
all  departments,  in  fact  ;  so  do  not  hold  back  because  you  are  not  in 
the  right  department,  because  you  are  today.  Mr.  Miller,  you  ought 
to  have  some  decided  views  on  this  subject. 

Mr.  Robert  Miller  (Michigan  Central  R.  R. ):  Mr.  Chairman, 
I  do  not  know  that  I  have  any  very  decided  views  on  the  subject.  I 
note  the  writer  of  this  paper  says  that  it  is  to  invite  discussion.  He 
also  says  that  anybody  undertaking  to  introduce  piece  work  has  his 
sympathy.  I  have  never  yet  introduced  piece  work,  and  I  am  en- 
titled to  no  sympathy.  However,  I  have  investigated  considerably 
with  regard  to  it,  and  up  to  the  present  time  I  have  not  found  any- 
thing in  the  introduction  of  piece  work  that  would,  in  my  judgment, 
under  the  conditions  obtaining  on  the  road  with  which  I  am  con- 
nected, be  of  any  advantage.  I  can  conceive  how  a  great  many 
locomotive  and  car  manufacturing  establishments  must  find  great 
advantage  in  it,  by  the  fact  that  they  have  specialties,  such  as  links, 
rods,  pins,  cross-heads,  everything  of  that  kind  that  goes  to  make  up 
a  locomotive.    There  is  enough  volume  of  that  kind  of  work  to  keep 
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a  man  employed  all  the  while.  The  same  might  be  said  of  the  car 
department  of  our  great  manufactories  of  cars,  where  they  can  make 
doors,  lay  the  bottom,  put  up  the  frames  and  put  on  trimming.  It 
seems  to  me  that  all  might  be  done  with  great  advantage  to  the  manu- 
facturer. It  might  be  said,  too,  and  I  can  conceive  that  roads  like  the 
Chicago,  Milwaukee  &  St.  Paul,  the  North-Western,  the  Chicago,  Bur- 
lington &  Quincy  and  the  New  York  Central,  w^here  they  have  a  great 
many  locomotives,  would  have  enough  specialties  to  keep  men  con- 
stantly employed,  or  nearly  so,  on  any  specific  work,  and  would  find 
it  an  advantage  ;  but  not  the  smaller  roads,  where  they  have  from  three 
to  five  hundred  engines.  With  our  road,  we  are  obliged  to  run  two 
central  plants,  one  in  Canada  and  one  in  Michigan.  In  Canada  we 
have  133  engines,  and  on  the  Michigan  divisions  we  have  338  engines. 
For  the  volume  of  work  in  each  one  of  those  places  I  have  not  been 
able  to  find  that  there  could  be  any  advantage  in  piece  work.  Some 
of  our  friends  have  given  piece  work  a  trial,  and  after  a  careful 
investigation  I  have  found  that  none  of  them  produce  their  work  any 
cheaper  than  we  do,  and  in  a  great  many  instances  we  are  producing 
it  cheaper  than  they  are  with  piece  work.  I  do  not  want  to  be  under- 
stood by  what  I  say  that  I  oppose  piece  work,  because,  as  I  said,  I 
believe  there  are  conditions  that  would  warrant  it. 

The  writer  refers  to  conductors  at  a  fixed  salary.  I  can  hardly 
conceive  that  that  is  a  parallel  case  with  shop  work— that  is,  con- 
ductors and  enginemen.  There  is  no  material  required.  In  regard 
to  tonnage,  twenty  years  ago  our  cars  were  all  ten  tons,  or  nearly  so. 
If  managers  could  have  foreseen  what  the  advantages  would  have 
been  in  establishing  standard  cars,  there  would  be  very  many  vexed 
questions  solved,  because  the  number  of  cars  in  that  case  would 
govern. 

The  writer  speaks,  on  page  1,  of  basing  prices  on  the  amount  of 
work  that  had  been  turned  out  in  the  year.  My  experience  has  been 
in  that,  that  I  have  had  more  success  in  the  introduction  of  improved 
machinery  and  improved  methods.  It  may  be,  if  I  had  had  piece 
work,  that  the  men  themselves  would  have  invented  better  methods  ; 
I  do  not  know. 

f^*He  speaks  of  the  revision  of  prices.  It  seems  to  me  that  this  is 
a  matter  that  would  be  attended  with  some  difficulty.  I  know  of 
some  establishments  that  have  established  a  price,  and  after  the  price 
was  established  the  men  were  making  more  than  they  considered  they 
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ought  to  make.  Now,  was  it  fair,  after  they  had  improved  the  meth- 
ods and  fairly  earned  the  increased  pay,  to  reduce  it  ?  The  informa- 
tion given  in  establishing  piecelwork,  for  anybody  that  is  contemplating 
it,  must  be  invaluable. 

In  the  matter  of  pitfalls,  I  see  that  even  for  those  that  have  es- 
tablished piece  work  there  are  a  great  many  things  to  be  taken  into 
account.  The  paper  will  almost  discourage  us,  in  that  line,  to 
undertake  it. 

In  the  matter  of  piece  work,  I  notice  one  little  item  on  page  9 
with  regard  to  the  making  of  car  doors.  That  special  matter  I  took 
up  from  what  our  friends  have  given  us  in  the  way  of  piece  work, 
and  compared  them  with  our  shop  cost,  and  found  that  we  were 
making  those  doors  for  30  per  cent  less  than  they  were  in  every  case 
where  I  got  information  ;  and  the  comment  that  I  have  to  make  is,  I 
think  they  must  have  had  a  pretty  bad  foreman,  or  they  certainly 
would  have  made  the  improvements  mentioned  there. 

It  seems  to  me  that  the  conditions  govern  to  a  large  extent,  and  I 
can  not  find,  so  far  as  I  have  investigated,  that  there  is  any  advan- 
tage, or  would  be  any  advantage,  to  the  Michigan  Central  road. 
At  the  same  time,  I  am  still  investigating.  My  foreman  at  Jackson 
has  been  at  work  for  a  long  time  to  find  out  what  the  cost  of  produc- 
ing certain  things  is.  Then,  if  we  can  get  piece  work  prices  from 
our  friends  who  have  got  it  established,  perhaps  we  may  be  better 
able  to  form  a  judgment. 

Mr.  B.  W.  Thurtell  (Pacific  Boiler  Works):  Having  read  the 
paper  on  piece  work  carefully,  I  have  come  to  several  conclusions. 
One  conclusion  is,  that  men  doing  piece  work  become  a  part  of  the 
machine,  and  lose  their  individuality.  What  I  mean  by  that  is,  the 
men  who  are  doing  piece  work  in  a  certain  line,  who  have  any  quari- 
tity  on  hand,  rush  it  through  without  regard  to  quality,  so  as  to  get 
it  off  their  hands  and  pass  the  inspection  of  the  foreman.  If  the 
foreman  fails  to  pass  it,  they  say,  ''He  is  too  particular,  because  we 
are  doing  piece  work  and  want  to  get  a  little  more  pay."  The  reason 
I  speak  of  this  is,  I  know  a  case  where  men  were  doing  piece  work, 
boring  out  cylinders.  Another  man  was  doing  piece  work,  fitting 
pistons  into  the  cylinders.  When  the  pistons  came  in,  they  were  all 
too  small  for  the  cylinders.  The  man  who  bored  out  the  cylinders 
said  that  he  had  bored  them  out  as  he  was  told  to,  the  proper  size. 
The  man  who  made  the  pistons  also  said  'he  was  doing  as  he  was  told, 


128  Proceedings  Western  Railway  Club 

and  between  the  two  the  company  had  to  pay  for  some  one's  mistake. 
The  only  remedy  was  to  make  new  pistons  for  those  cylinders,  or  to 
make  new  cylinders  for  the  pistons  already  made. 

The  mechanic  that  does  piece  work  entirely,  is  limited  as  to  the 
amount  of  work  that  he  can  do  in  other  directions.  For  instance,  if 
he  is  boring  out  cylinders  for  any  length  of  time,  and  there  is  no 
more  work  of  that  kind  to  do,  he  is  put  on  other  work,  where  he 
probably  can  not  accomplish  very  much.  He  then  begins  to  growl 
because  he  is  not  making  a  day's  wages.    There  is  a  kick  right  off. 

In  the  matter  of  turning  up  axles,  suppose  they  are  to  be  8 
inches  in  diameter,  and  they  are  a  little  short,  a  little  small,  or  are 
not  quite  true,  who  should  pay  for  it  ?  The  company  would  have  to 
put  them  in  the  lathe  again  and  adjust  the  tools,  paying  more  for 
them  than  had  they  been  done  right  the  first  time  they  were  in  the 
lathe.  It  is  pretty  hard  for  a  mechanic  on  piece  work  to  go  directly 
to  the  foreman.  The  foreman  does  not  go  to  the  manager  and  say, 
Now,  how  much  can  we  do  this  for  ?  and  how  much  do  you  think 
this  is  worth  ?  "  but  he  fixes  the  scale  of  prices,  as  a  rule.  I  remem- 
ber, when  I  was  in  the  shop,  the  foreman  used  to  come  to  me  while  I 
was  doing  piece  work,  and  say,  ''I  will  give  you  so  much  for  doing 
so  much  work,"  and  I  used  to  rush  the  work  through  to  get  out  so 
much  work  a  day  and  make  fair  pay,  and  some  of  that  work  had  to 
be  done  over  again.  That  is  our  experience.  In  doing  piece  work, 
there  is  oftentimes  material  at  hand  that  has  been  finished,  laid  aside 
and  not  used  for  a  great  while  ;  and  when  it  comes  to  be  used,  you 
find  it  does  not  fit.  Perhaps  that  man  has  left  the  shop  and  gone  to 
some  other  shop.  Who  has  to  pay  for  it  ?  The  company  has  to 
pay  for  it. 

Of  the  men  who  are  working  on  piece  work,  one  man  can  turn 
out  a  little  more  work  than  others,  and  the  man  that  is  making  the 
most  money  is  satisfied,  but  the  other  fellow  says  :  Well,  you  have 
got  a  better  job  than  I  have  ;  you  can  make  more  money.  I  do  not 
think  the  foreman  is  treating  me  fair.  I  think  he  ought  to  turn  this 
work  around  and  give  it  to  me  part  of  the  time  and  you  part  of  the 
time."  'J'he  fact  of  the  matter  is  the  foreman  has  probably  given  it 
to  the  man  who  can  turn  out  the  most  work,  and  he  is  possibly  right. 

I  know  very  well  it  is  a  bad  custom  that  has  become  almost 
universal  today,  that  the  men  are  trying  to  get  in  a  day's  work  and 
get  their  pay,  without  respect  to  the  benefit  the  c()mi)any  is  deriving 
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from  their  work.  I  know  that  'full  well  ;  but  by  putting  them  on  to 
piece  work,  I  do  not  know  that  that  betters  it.  I  do  not  know  how 
it  can.  Piece  work  might  do  in  some  very  large  shops,  where  they 
can  keep  a  man  six  months  at  a  time,  or  a  year,  on  one  class  of 
work.  After  a  while  the  men  become  dissatisfied  :  a  boy  is  put  on 
the  same  work,  and  given  boys'  pay  for  doing  men's  work.  I  know  of 
one  shop  where  they  have  boys  that  bore  out  cylinders.  The  boys 
are  turning  off  cylinder  heads,  and  'yet  they  are  only  getting  boys' 
pay,  and  are  taking  the  pay  away  from  some  good  mechanic.  The 
work  is  not  done  well ;  the  work  has  to  be  gone  over  again  ;  it  has  to 
be  inspected,  and  we  do  not  take  into  consideration  the  time  of  the 
man  that  has  to  inspect  this  work,  either.  In  piece  work  you  have 
to  keep  men  doing  nothing  else  but  inspecting  other  men's  work.  In 
some  work  where  piece  work  is  done,  and  where  parts  are  hidden 
away  so  they  can  not  be  seen  until  the  machine  is  put  in  operation 
and  the  effects  show  themselves,  then  there  is  nobody  to  blame,  only 
the  shop  in  general. 

I  know  of  one  engine  firm  where  they  had  been  putting  the  engine 
men  all  on  piece  work;  in  fitting  up  the  governors  the  studs  were  not 
placed  in  the  proper  place,  because  the  holes  were  not  drilled  in  the 
right  position  in  the  arms  of  the  wheel,  and 'were  too  large  besides; 
also,  the  studs  being  a  trifle  small,  and  held  in  place  by  a  single  nut, 
a  rat-tail  file  was  used  to  make  the  parts  go  together.  Such  defects 
never  show  until  the  engine  is  in  operation,  when,  a  break  occurs,  with 
no  one  to  blame.  This  is  one  of  the  results  of  piece  work.  On  the 
other  hand,  where  companies  employ  conscientious  men  and  good 
mechanics,  the  work  is  well  done  and  does  not 'have  to  be  gone  over 
again.  The  trouble  is  that  a  great -many  of  our  shops  have  in  their 
employ  mechanics  who  are  not  conscientious  ;  but  where  shops  weed 
out  those  men  and  get  good,  conscientious  men  that  are  sober,  indus- 
trious and  inclined  to  make  an  honest  living,  trying  to  support  their 
families  in  comfort,  and  not  trying  to  support  saloons,  you  will  find 
men  who  will  do  their  work  well.  If  you  send  out  any  of  these  men 
anywhere  to  a  repair  job,  you  will  know,  when  that  job  is  done,  that 
it  will  not  have  to  be  gone  over  again.  It  is  possible  that  it  can  be 
done  by  piece  work.  Some  work  does  not  require  very  much  atten- 
tion ;  I  understand  that  very  well ;  but  in  the  case  of  work  which 
requires  some  skill,  it  should  be  done  by  good  men,  as  what  is  worth 
doing  at  all  is  worth  doing  well.     Work  that  is  worth  anything  is 
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worth  a  man's  putting  his  time  and  energy  into  it,  and  the  man  that 
is  putting  his  heart  and  soul  into  the  work  will  be  most  successful.  . 

The  Chairman  :  I  notice  we  have  -  Mr.  Rhodes  with  us  today, 
and  this  paper  refers  to  the  fact  that  a  company  would  not  under- 
take by  day's  work  to  do  a  piece  of  grading,  or  to  do  construc- 
tion work  ;  that  they  would  do  this,  I  suppose,  by  piece  work.  I 
would  like  to  have  Mr.  Rhodes  state  whether' he  has  thought  of  the 
matter  in  the  line  of  road  work,  section  work,  or  anything  in  that 
line,  handled  by  piece  work. 

Mr.  G.W.  Rhodes  (B.  &  M.^R.  R.  R.  )  :  Mr.  Chairman,  I  do  not 
know  that  I  fully  heard  the  particular  question  that  you  asked  me, 
but  if  you  will  let  me  say  a  few  words  without  answering  the  special 
question,  I  will  do  so. 

To  start  with,  I  am  a  strong  believer  in  piece  work,  and  I  advo- 
cate it  wherever  it  is  practicable.  I  qualify  this  by  saying  that  I 
mean  piece  work  properly  conducted.  With  any  kind  of  work, 
whether  it  is  day  work,  or  whether  it  is  piece  work,  it  can  be  abused ; 
day  work  not  properly  conducted  is  not  satisfactory,  and  piece  work 
not  properly  conducted  is  not  satisfactory. 

I  have  listened  to  two  or  three  of  the  last  speakers,  since  I  came 
into  the  room,  and  I  have  been  quite  interested  in  their  remarks.  I 
think  that  the  one  thing  that  we  do  not  want  to  lose  sight  of  is  the 
fact  that  the  majority  of  the  manufacturing  interests  who  have  to 
look  after  the  cost  of  things  carefully,  have  generally  discarded  the 
day  work  methods  and  have  adopted  either  the  stint  work  or  piece 
work.  That  not  only  applies  to  rougher  work,  but  to  the  finest  work, 
even  watch  work,  and  gunnery;  the  most  accurate  work  that  is  done 
now  is  on  the  piece  work  basis. 

Some  years  ago,  when  this  question  first  came  up,  I  was  rather  on 
the  fence  as  to  what  was  the  proper  position  for  a  man  to  take  in  regard 
to  piece  work,  and  in  visiting  the  railroad  shops  at  Altoona,  where  I 
learned  the  trade  of  machinist,  one  day  I  noticed  one  of  my  old  asso- 
ciates working  on  a  lathe  ;  he  was  a  first-class  mechanic.  At  that 
time  the  rates  for  a  first-class  mechanic  were  2V^  cents  an  hour;  he 
was  a  good,  all  round  mechanic,  and,  rather  to  my  surprise,  I  found 
him  in  the  wheel  shop  turning  up  chilled  cast  iron  wheels.  I  thought 
that  it  was  rather  a  come-down  for  a  first-class  mechanic  to  be  on  a 
lathe  turning  up  the  treads  of  cast  iron  wheels,  and  I  went  to  him 
and  said,  "  Hello,  Jim  ;  what  are  you  doing  here?"    He  looked  up 


Discussion  on  Piece  Work 


131 


in  a  quizzical  way,  and  replied,  ''I  am  turning  up  wheels."  I  said, 
''Does  it  pay  a  first-class  mechanic  to  be  turning  up  wheels?"  ''Well," 
he  said,  "the  job  pays  me  50  cents  a  wheel,  and  I  turn  out  six 
wheels  a  day.  I  earn  $3.00,  and  that  is  quite  satisfactory  to  me." 
I  then  remarked  to  him,  "  Well,  I  do  not  quite  know  about  this  piece 
work.  I  never  liked  the  idea  of  piece  work,  because  when  piece 
work  men  begin  to  make  pretty  good  wages,  the  boss  will  come 
around  and  cut  down  the  piece  work  prices."  Well,  he  looked  up  at 
me  out  of  the  corner  of  his  eye,  and  he  said,  laughingly  :  "  Don't  you 
know  how  many  times  we  loafed  on  the  company's  time,  at  day  work, 
and  have  drawn  money  for  it  ?  Your  objection  is  no  argument  at  all." 
Day  work  is  not  perfect,  and  it  does  not  necessarily  follow  that  chang- 
ing piece  work  prices  will  dissatisfy  men  working  by  the  piece.  Fair 
minded  men  know  that  by  the  day  they  have  often  earned  money 
they  were  not  strictly  entitled  to,  and  when  through  piece  work  it  is 
discovered  the  rates  are  too  high  or  too  low,  they  will  not  object  to  a 
proper  adjustment  of  the  prices. 

I  do  not  know  if  it  has  already  been  mentioned,  but  I  can  cite  one 
or  two  cases  on  a  road  where  piece  work  has  been  introduced,  and 
treated  fairly,  where  one  or  two  men  have  actually  come  and  said  to 
the  man  at  the  head  of  the  shop,  "This  rate  is  too  high  ;  I  can  do 
this  work  and  make  enough  money  at  a  less  rate."  This  is  the  result 
of  piece  work,  by  fair  minded  men,  properly  conducted. 

I  have  another  instance  which  interested  me  quite  a  little.  We 
have  recently  been  starting  up  a  tie  plant  on  our  road,  and  we  handle 
there,  or  expect  to  handle  when  we  get  under  full  way,  about  2,500 
ties  a  day.  Here  is  a  place  where  it  is  very  important  to  know  just 
what  it  is  going  to  cost  to  do  the  work.  Whether  we  do  it  by  piece 
work,  by  day  work  or  stint  work,  it  does  not  matter  ;  but  whoever  is 
in  charge  ought  to  know  what  is  a  fair  number  of  ties  to  handle  per 
day  per  man  ;  the  work  is  not  intermittent,  there  is  enough  of  it  to 
keep  a  given  number  of  men  going  all  the  time.  The  instance  that 
came  up  was  this.  The  foreman  started  in  loading  ties,  and  he  had 
his  gang  of  men  just  started  off  with  the  first  charge  ;  he  had  only 
three  men,  and  he  was  timing  how  long  it  took  them  to  load  the  small 
tram  cars  for  the  retorts.  These  men  loaded  three  cars  in  one  hour 
and  a  half ;  there  were  thirty-three  ties  put  on  each  car.  With  that 
the  foreman  went  away  and  left  the  men  to  work  alone.  When  he 
came  back,  in  the  course  of  three  hours,  he  found  the  three  cars  had 
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been  increased  by  three  more  cars.  This  shows  that  if  this  work  is 
done  by  day  work,  either  the  foreman  must  be  there  to  watch  and  see 
that  the  men  work  satisfactorily,  or  that  a  fixed  price  per  tie  must  be 
established  if  the  men  are  to  work  without  the  supervision  of  a  fore- 
man. Now  mind,  I  do  not  mean  an  unfair  price ;  I  mean  a  fair 
price,  and  by  fair  price  I  mean  a  price  at  which  these  men  will  be 
able  to  earn  more  money  than  they  would  by  the  day. 

To  answer  Mr.  Manchester's  question  a  little  more  specifically,  I 
do  not  know  yet  whether  much  track  contract  work  has  been  started. 
I  rather  fancy  not.  I  did  hear  of  its  being  started  at  one  time  on  the 
Pennsylvania  Railroad,  but  there  are  so  many  conditions  that  come 
in,  in  the  way  of  getting  track  men,  that  I  question  its  practicability. 
At  the  present  time,  in  the  west,  it  would  not  be  very  practical ; 
there  is  such  scarcity  of  men,  and  there  is  such  a  demand  for  labor, 
that  one  has  got  to  be  very  cautious  in  .handling  labor  in  order  to 
retain  it. 

The  Chairman  :  Mr.  Henderson,  can  not  we  hear  from  you  on 
this  subject  ? 

Mr.  G.  R.  Henderson  (C.  &  N.-W.  R.  R.)  :  I  have  not  very 
much  to  say  on  this  subject.  I  think  it  is  one  in  which  we  are  all 
interested,  and  I  agree  with  Mr.  Rhodes  entirely  that  it  is  the  ideal 
way  for  manufacturing  purposes.  Every  railroad  shop,  if  it  is  only 
run  for  repair  work,  has  a  good  many  articles  that  ought  to  be  manu- 
factured in  the  shop,  such  as  driving  boxes,  shoes,  cross-heads,  oil 
cups  and  brass  work  of  all  sorts,  and  it  seems  to  me  that  this  lends 
itself  very  readily  to  the  piece  work  arrangement.  We  have  done 
a  little  of  it,  but  not  very  much.  In  regard  to  one  system 
which  has  been  tried  in  our  shop,  I  have  some  sheets  in  my 
hand  which  go  rather  extensively  into  the  method,  and  show  how  it 
was  worked  up.  Take  a  certain  operation,  for  instance,  planing  up  a 
set  of  driving  boxes.  There  was  a  special  apprentice,  a  young  man, 
put  right  by  to  watch  the  operation  ;  he  kept  the  time  of  all  the  dif- 
ferent operations  in  detail  during  the  finishing  up  of  these  boxes,  and 
kept  the  number  of  minutes  of  each  operation,  grinding  tools,  taking 
one  cut  off  one  side,  and  taking  another  cut  off,  and  going  into  the 
whole  process,  and  after  these  were  summed  up,  the  schedule  was 
looked  over  by  the  foreman  and  such  operations  as  seemed  to  be 
more  numerous  than  necessary  were  eliminated.  In  other  words,  if 
the  man  made  three  cuts  where  two  would  seem  to  be  plenty,  it 
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would  indicate  either  that  there  might  be  some  little  loafing  done,  or 
two  much  metal  removed,  and  all  the  necessary  operations  would  be 
taken  as  the  price  to  be  paid  for  the  article.  Of  course  that,  in  some 
respects,  might  look  at  first  to  the  men  as  rather  a  decided  cut,  but 
if  they  see  that  it  should  take  only  a  certain  amount  of  work,  and  that 
work  is  paid  for,  it  w^ould  seem  like  a  very  fair  way  of  doing  it. 

There  is  another  way  that  has  occurred  to  me,  but  I  do  not  know 
w^hether  it  would  be  entirely  practical  or  not.  However,  I  would  be 
glad  to  hear  it  criticised.  It  would  be  on  this  basis  :  Say  a  man 
making  two  dollars  a  day  w^ould  be  able  to  turn  out  ten  articles, 
which  have  therefore  cost  the  company  20  cents  apiece.  Now,  if 
they  should  say  to  that  man,  "If  you  can  make  any  suggestion  in 
regard  to  special  tools  or  special  methods  of  doing  this,  we  will  keep 
this  price  at  20  cents  apiece,  and  assume  that  as  the  price  of  these 
articles,  allow  you  to  make  as  many  as  you  can,  and  divide  the  hon- 
ors with  you."  Then  the  company  would  be  getting  its  pay  for 
making  the  special  tools  by  retaining  50  per  cent  of  the  increase,  and 
the  man  the  other  50  per  cent  of  increase  over  his  day  rate.  Of 
course,  that  continued  indefinitely  would  be  rather  difficult  to  keep 
up  in  the  accounts,  but  if  it  is  continued  probably  six  months,  the 
man  would  give  it  a  fair  trial,  would  be  anxious  to  make  all  he  could, 
and  every  time  he  made  over  the  regular  day  rate  amount  he  would 
get  one-half  of  it,  and  the  company  would  be  getting  special  tools, 
that  in  the  long  run  would  establish  the  price.  At  the  same  time,  it 
would  have  the  advantage  of  getting  the  men  interested  at  the  start, 
because  if  a  man  were  able  to  make  ten  on  every  working  day,  even 
if  he  made  only  the  same  amount,  he  would  be  getting  no  less  money 
than  heretofore,  and  yet  any  increase  in  the  output  would  benefit 
both  him  and  the  company.  The  company,  of  course,  would  supply 
any  tools  or  whatever  necessary  appliances  were  needed  for  the  work. 
If  this  was  continued  for  a  short  time  only,  human  nature  would  be 
apt  to  take  it  easy  while  the  price  was  being  established,  but  if  this 
were  continued  for  six  months,  it  seems  to  me  that  self-interest  would 
naturally  induce  the  man  to  turn  out  as  many  as  possible,  for  the 
mutual  benefit  of  the  company  and  himself.  I  offer  this  as  a  sugges- 
tion, as  I  have  not  given  it  very  much  thought,  but  I  would  like  to 
hear  from  others  who  have  gone  into  the  piece  work  and  learn  how  it 
can  best  be  done  and  make  it  fair  to  the  men. 

I  recognize  it  is  of  the  utmost  importance  to  have  a  perfectly 
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clear  understanding  with  the  men,  taking  them  into  your  confi- 
dence and  explaining  to  them,  so  that  there  will  be  no  danger  of  any- 
body being  frightened  and  think  that  they  are  being  imposed  upon  ; 
and  I  think,  if  we  act  fair  and  square,  we  will  find  it  is  to  our  mutual 
advantage  for  the  men  to  make  a  little  more  money.  After  the  price 
is  established,  it  certainly  is,  to  say  the  least,  not  strictly  honorable 
to  cut  it.  If  the  man  is  taken  into  confidence,  and  has  worked  up  a 
better  device,  and  has  been  given  to  understand  that  he  would  be 
allowed  to  make  such  a  rate,  the  price  should  not  be  cut  down  be- 
cause we  think  he  ought  not  to  make  so  much  money.  I  think  such 
practice  as  that  does  more  harm  than  anything  else,  and  I  think  good 
faith  should  be  kept  with  the  men. 

Mr.  W.  S.  Morris  (Chesapeake  &  Ohio  R.  R.):  Mr.  Chairman, 
I  have  listened  to  the  gentlemen  very  attentively,  and,  while  I  can 
not  offer  anything  particularly  new  on  this  subject,  I  believe  that 
circumstances  and  conditions  must  govern  both  sides  of  the  question. 

In  the  Newport  News  shipyard,  which  is  adjacent  to  our  property 
(you  have  all  seen  it,  probably,  when  at  the  M.  C.  B.  convention — 
the  Newport  News  Ship  Building  &  Dry  Dock  Co.),  about  one-third 
of  their  men  are  working  piece  work,  but  the  greater  number  of  the 
men  are  on  day  work.  It  is  a  very  extensive  manufacturing  concern. 
All  the  repairs  to  vessels  that  come  to  the  dock  are  done  on  day 
work.    There  is  no  piece  work  when  repair  work  is  entertained. 

I  think  that,  where  there  is  much  new  work,  piece  work  can 
be  established  with  considerable  economy  to  any  concern  and  some 
better  earnings  to  the  men.  The  trouble  has  been  that  the  stint  has 
not  been  correct  in  a  great  many  cases,  and  occasioned  a  great  deal 
of  dissatisfaction  among  the  men  where  piece  work  has  been  intro- 
duced. We,  of  course,  have  all  got  to  establish  our  prices  on  piece 
work  according  to  the  circumstances  that  are  dependent  upon  our 
conveniences. 

In  the  shops  of  the  Chesapeake  &  Ohio,  we  work  day  work  all 
through.  We  have  been  a  little  timid  about  starting  piece  work.  We 
have  a  system  of  check  that  goes  to  the  foreman  in  the  way  of  an 
operation  card,  on  which  each  workman  defines  his  work,  and  it  is 
handed  to  the  foreman  by  the  workman.  Understand,  this  is  on  re- 
pair work,  for  we  do  very  little  new  work.  The  cards  are  consoli- 
dated when  the  machine  or  car  is  turned  out,  and  the  labor,  with  the 
storeroom  cost,  shows  absolutely  the  cost  of  each  item  or  piece  in 
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that  machine  or  car,  whatever  it  may  be.  We  find  there  is  a  great 
variation,  so  much  so  that  we  are  timid  about  starting  piece  work 
prices  on  repairs.  For  example, -a  rocker  box  to  be  treated  may  take 
considerable  more  time  in  one  engine  than  it  will  in  another. 

Now,  I  think  there  is  a  great  deal  to  be  said  for  day  work  in  this 
way :  The  men  invariably  like  it,  and,  as  Mr.  Miller  remarked,  the 
introduction  of  new  machines  is  a  good  thing  to  help  the  output, 
working  under  either  system. 

I  am  satisfied  that,  if  we  introduced  piece  work  into  our  shops,  we 
would  necessarily  have  to  employ  more  clerical  help.  We  have  in- 
troduced a  new  machine,  however,  that  seems  to  substantiate  the 
point  that  we  are  doing  very  well.  Last  year  we  paid  a  dividend, 
the  first  in  the  history  of  the  C.  &  O.,  all  men  working  day  work. 
Our  men  are  contented,  and  we  think  the  conditions  and  circum- 
stances with  us  do  not  warrant  the  introduction,  of  piece  work  at  the 
present  time. 

The  Chairman  :  We  have  with  us  a  gentleman  that  gets  around 
the  country  considerably,  and  sees  a  great  deal  that  is  going  on,  and 
has  pretty  decided  views  of  his  own  as  to  how  things  should  be  done. 
I  should  like  to  hear  from 'Mr.  Sinclair. 

Mr.  Angus  Sinclair  (Editor  Locomotive  Engineering^  :  I  have 
taken  a  great  deal  of  interest  in  piecework,  in  railroad  shops  espe- 
cially, and  in  manufacturing  establishments,  and  I  have  a  sort  of  a 
mixed  feeling  in  regard  to  it.  I  think  itiis  admirably  adapted  to  es- 
tablishments where  there  i^  constant  reproduction  of  work  ;  where  a 
man  is  continually  performing  the  same  species  of  service.  But  my 
experience  with  repair  work  of  all  kinds  inclines  me  to  think  that 
piece  work  is  not  well  adapted  to  that.  If  all  workmen  were  fair, 
and  if  all  employers  were  inclined 'to  be  fair  and  honest  and  righteous 
to  their  employes,  and  the  employes  the  same  to  their  employers,  I 
think  paying  for  results  would  be  the  ideal  way  of  men  getting  paid 
for  their  work.  It  would  give  the  skillful  quick  man  the  benefit  of  his 
skill  and  rapidity ;  it  would  stimulate  the  slow  man  so  that  he  would 
try  andjdo  a^  little  better  ;  but  my  experience  of  piece  work  in  rail- 
road shops,  extending  over  about  twenty  years,  is  that  when  men  be- 
come skillful  enough  to  make  very  much  more  than  the  ordinary  day's 
wages,  the  rates  are  cut,  and  that  demoralizes  the  whole  system.  It 
not  only  demoralizes  those  immediately  concerned,  but  those  in  the 
neighborhood,  and  where  men  go  from  one  place  to  another.    If  men 
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have  been  earning  what  was  considerably  above  day  wages  at  piece 
work,  and  are  cut  down  and  cut  down  till  they  are  nearly  at  the  ordi- 
nary day  wages  by  working  exceedingly  hard,  it  spreads  around 
among  all  the  shops, — you  may  say  all  the  shops  in  the  country. 
There  is  a  particularly  strong  sentiment,  on  the  whole,  among  me- 
chanics against  piece  work,  and  I  think  that  the  practice  of  employers, 
is  responsible  for  it.  There  are  many  employers  who  do  not  follow 
the  practice  of  cutting  down  prices,  but  the  few  who  do,  demoralize 
the  whole  business. 

There  is  another  thing  about  piece  work  that  we  hear  very  little 
about.  The  people  in  charge  will  say,  "Now  we  are  going  to  intro- 
duce piece  work  into  this  shop,"  and  they  figure  around  on  what  it 
costs  for  certain  operations,  probably  turning  out  a  pair  of  driving 
wheels,  turning  out  an  axle,  fitting  out  a  set  of  links,  or  something  of 
that  sort,  and  they  will  say,  "Now,  we  will  start  out  on  that  basis, 
at  the  rate  of  the  cost  originally  of  doing  that  work  at  day  rates," 
and  in  some  shops  it  is  just  simply  amazing,  the  increase  in  the  work 
the  men  will  turn  out  when  they  are  changed  to  piece  work,  while  in 
other  shops  they  make  little  more  than  they  did  working  by  the  day. 
Now  where  is  the  explanation  of  that  mystery?  All  will  agree  that 
something  is  wrong,  and  we  want  to  have  it  explained.  As  far  as  I 
can  see,  the  explanation  is  that  in  one  place  there  has  been  an  effi- 
cient foreman,  who  understood  his  business  and  knew  that  the  men  were 
doing  the  proper  amount  of  work  with  the  tools,  or  in  fitting;  and  in  the 
other  the  foreman  was  incompetent,  not  being  certain  from  his  own 
personal  knowledge  just  how  much  work  a  mechanic  ought  to  finish 
in  a  given  time.  With  the  latter  kind  of  a  foreman,  some  of  the  men 
would  take  the  world  easy,  and  would  not  exert  themselves  to  do  a 
fair  day's  work;  yet  the  uninitiated  say  that  it  is  the  piece  work 
which  makes  the  difference  in  the  output  of  the  two  shops.  Before  a 
master  mechanic  begins  to  complain  that  the  output  of  a  shop  is  too 
small,  and  that  they  must  try  and  experiment  with  piece  work,  he 
ought  to  find  out  just  exactly  what  kind  of  a  foreman  he  has  man- 
aging the  business.  i 

Thk  ('hairman  :  We  have  a  good  deal  of  business  yet  before  us, 
and  I  will  ask  the  gentlemen  who  continue  this  discussion  to  make 
their  remarks  as  brief  and  pointed  as  possible,  but  I  would  like  to 
hear  from  somebody  in  the  repair  yards  and  roundhouses  on  the  sub- 
ject of  piece  work.     I  understand  there  are  a  number  of  yards  and 
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roundhouses  that  are  working  piece  work,  and  I  think  it  would  be  for 
the  interest  of  the  meeting  to  hear  from  some  of  those  gentlemen.  I 
am  unable  to  call  their  names  ;  I  wish  they  would  volunteer  their 
remarks. 

Mr.  F.  a.  Chase  (H.  &  St.  J.  R.  R.)  :  I  do  not  feel  that  I  am 
prepared  to  say  very  much  on  this  subject,  although  I  have  felt  inter- 
ested in  the  question  of  piece  work  for  a  number  of  years.  When  I 
was  quite  a  young  man,  working  in  the  east,  I  did  considerable  work 
by  piece  work,  and  I  felt  very  much  interested  in  it,  and  thought  it 
was  really  the  best  way,  not  only  for  the  company  but  for  the  men, 
and  this  was  almost  wholly  on  new  work. 

Something  like  four  years  ago  I  commenced  in  a  small  way  on  the 
lines  where  I  am  located,  to  work  at  piece  work  on  freight  car  repairs, 
and  it  seemed  to  be  a  very  hard  problem.  I  could  not  devise  any 
way  that  we  could  work  piece  work  on  repairs  of  freight  cars  or  en- 
gines and  make  a  price  equitable  to  the  company  and  the  men,  on 
account  of  the  work  on  one  engine,  or  one  car  at  one  time,  taking 
almost  double  as  long  as  it  would  on  another  car  or  an  engine 
at  another  time,  but  we  averaged  the  prices,  went  slowly,  and 
got  along  quite  well.  Finally,  I  thought  it  would  be  better  to 
tackle  one  of  the  worst  jobs  I  think  there  is  on  a  railroad 
to  do  by  piece  work,  and  that  was  running  repairs  on  locomo- 
tives in  a  roundhouse.  We  started  in,  in  a  small  way,  as  we  did 
when  we  commenced  working  on  freight  car  repairs,  and  it  took  a 
great  deal  of  figuring  and  very  close  observation  of  everything  that 
was  done,  to  set  the  price  so  that  we  thought  it  would  be  very  near 
what  we  would  want  to  use  in  starting  in ;  we  experienced  considera- 
ble trouble,  that  is,  we  had  to  change  prices  from  time  to  time. 
What  we  aimed  to  do  first  was,  to  be  sure  that  we  set  the  prices  low 
enough,  so  that  instead  of  cutting  them  down,  we  would  want  to  raise 
them,  because  we  realized  that  where  prices  were  once  set  and  they 
were  afterward  cut  down,  it  discouraged  the  men. 

Another  thing  we  took  into  consideration  was,  that  we  could  not 
set  these  prices  and  carry  them  out  without  consulting  to  a  certain 
extent  with  the  men  ;  and  there  was  one  quite  vital  point  in  doing 
the  work,  namely,  to  have  the  men  understand  that  they  were  a  party 
to  the  contract.  For  instance,  if  we  found  that  a  price  appeared  to 
be  too  high  or  too  low,  we  talked  the  matter  over  with  the  men  that 
were  doing  that  kind  of  work,  and  had  an  understanding  with  them 
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to  that  effect,  so  that  they  were  satisfied,  as  well  as  we,  that  the  price 
was  too  high  or  too  low,  and  we  mutually  agreed  that  the  prices  were 
not  right,  and  a  change  would  be  made.  We  went  along  in  that  way, 
and  the  men,  as  a  whole,  have  been  quite  well  satisfied. 

We  are  not  doing  all,  but  most  all,  of  the  running  repairs  on  the 
locomotives  in  three  different  roundhouses,  where  we  handle  from 
nine  to  twelve  hundred  engines  a  month.  We  have  a  good  many  old 
engines  that  were  built  a  number  of  years  ago,  which,  of  course,  are 
different  from  the  later  build,  and  it  takes  considerable  time  to  get 
the  prices  set  for  doing  the  work  on  the  different  classes  of  engines — 
that  is,  doing  the  same  job.  Probably,  in  some  cases,  we  are  doing 
from  60  to  80  per  cent  of  all  the  repairs,  while  in  others  probably  not 
over  from  30  to  40  per  cent. 

We  found  there  is  one  thing  that  makes  it  a  little  more  expensive, 
and  that  is  in  the  supervision  and  clerical  work  ;  but  we  feel  that  we 
are  amply  paid  for  that.  In  starting  in,  in  each  case  we  have  an  un- 
derstanding with  the  men  to  the  effect  that  the  prices  that  are  set  are 
for  doing  first-class  work  ;  that  we  will  not  accept  any  work  done 
unless  it  is  first  class,  as  good  as  they  have  ever  done  when  they 
worked  by  the  hour.  Of  course,  at  first  we  experienced  more  or  less 
trouble  with  some  of  the  men  that  were  in  the  habit  of  slighting  their 
work  ;  but  when  they  found  that  we  would  not  put  up  with  that,  that 
if  they  slighted  the  work  they  would  have  to  do  it  over  again,  it  made 
a  different  state  of  affairs,  and  they  did  better. 

Now,  in  regard  to  doing  the  work  well  :  For  instance,  after  a 
year  has  passed,  where  we  would  give  a  locomotive  what  you  would 
call  general  repairs,  as  a  rule,  we  would  run  that  engine  out  in  the 
yard,  or  back  and  forth  on  the  line  a  short  distance — what  we  would 
call  ^'breaking  it  in."  As  a  rule,  it  would  take  about  two  days  be- 
fore the  engine  was  in  proper  shape  to  put  out  on  the  train — that  is, 
on  a  slow  way  freight  train.  The  same  thing  has  existed  since  we 
have  commenced,  to  work  piece  work,  and  I  have  noticed  it  more 
particularly  within  the  last  six  or  eight  months.  We  have  sent  several 
engines  out  of  the  shop  that  we  have  only  run  one  day  instead  of  two, 
and  put  them  out  on  the  road  on  a  slow  freight  train,  way  freight, 
and  they  have  not  given  us  any  particular  trouble.  I  do  not  know 
why  they  have  not  done  just  as  well  as  engines  where  we  have  been 
two  days  in  breaking  them  in.     That  leads  me  to  believe,  on  general 
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principles,  that  our  men  must  be  doing  as  good  work  by  piece  work 
as  they  were  by  the  hour. 

We  have  found  that  in  a  good  many  cases  some  of  the  foremen  or 
assistant  foremen  have  not  —  that  is,  we  felt  that  they  have  not  — 
been  looking  after  different  operations  as  closely  as  they  should. 
When  we  come  to  piece  work,  for  instance,  one  of  the  things  that 
has  given  us  more  thought  and  more  trouble,  in  some  cases,  is  to 
get  material  and  to  get  stock  on  hand  ready  for  the  men.  Instead  of 
the  foreman  being  obliged  to  watch  the  men  so  very  closely  to  see 
that  they  work  and  have  tools  and  material,  it  is  the  other  way ;  the 
men  are  watching  the  foreman  and  the  assistant  foreman  to  see  that 
they  do  get  material  and  tools,  and  that  the  work  is  ready  for  them. 

Another  thing  ;  we  find  that  the  foremen  have  to  be  more  alert, 
more  watchful  in  every  way  to  keep  the  men  at  work.  When  they 
are  at  work  by  the  hour,  it  does  not  make  much  difference  to  the 
men.  If  they  finish  a  job  at  4  or  4:30  p.m.,  they  do  not  do  any 
great  hustling  to  get  another  one  until  the  next  morning.  When  they 
are  at  work  on  the  piece  work  systerh,  they  are  right  after  the  fore- 
man to  get  another  job  before  they  get  through  with  the  one  they  are 
on.  We  think  there  is  a  benefit  in  a  great  many  ways  and,  so  far, 
where  we  have  experienced  more  or  less  trouble  one  way  and  the 
other,  we  find  that  everybody  connected  with  piece  work  has  become 
more  watchful  and  careful  than  formerly.  In  the  end,  we  feel  that  it 
is  a  success  and  is  really  a  benefit  to  the  company  as  well  as  to  the 
men.  Where  a  man  makes  quite  a  little  more  than  he  did  by  the 
hour  rate,  some  men  almost  double  what  they  were  making  ;  others 
do  not  make  as  much.  When  we  get  the  prices  set  so  we  think  they 
are  about  right,  we  do  not  change  them.  Let  a  man  make  whatever 
he  can. 

For  instance,  in  regard  to  what  men  make,  we  had  a  man  in  one 
shop  that  was  doing  a  certain  kind  of  work.  It  was  a  vise  job, 
where  it  depended  on  his  own  exertions  fully ;  in  some  months,  one 
month  in  particular,  he  made  38  cents  an  hour  ;  other  months  he 
would  run  along  about  30  cents  and  a  little  over.  We  started  piece 
work  in  one  of  the  other  shops,  where  we  had  a  man  that  was  about 
the  same  age  as  this  one  I  mentioned,  who  did  the  identical  work, 
under  the  same  conditions,  but  that  man  only  made  10  cents  an  hour. 
He  kept  on  with  the  work  perhaps  for  a  couple  of  weeks,  and  then  he 
wanted  the  prices  raised  ;  but  when  he  was  told  that  the  other  man 
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was  doing  the  same  work  and  was  making  30  cents  an  hour,  he  did 
not  say  much,  and  we  did  not  change  the  prices. 

The  Chairman  :  You  say  from  40  to  60  per  cent  of  your  repair 
work  is  done  by  piece  work.  Do  you  divide  a  day,  and  work  a  man 
part  of  the  day  on  piece  work  and  part  on  day  work  ? 

Mr.  Chase  :  No  ;  we  did  that  to  a  certain  extent  when  we  first 
started  in,  only  for  a  very  short  time,  because  we  did  not  have  prices ; 
we  were  only  performing  a  small  number  of  operations,  but  at  pres- 
ent we  aim  to  keep  what  men  we  have  at  work  on  piece  work  at  work 
all  day.  If  we  commence  in  the  morning  we  aim  to  keep  them  all 
day  on  piece  work  ;  we  do  not  divide  the  day  by  working  part  of  the 
time  piece  work  and  part  of  the  time  by  the  hour. 

Mr.  F.  a.  Delano  (C,  B.  &  Q.  R.  R.)  :  There  is  one  thing  I 
would  like  to  allude  to.  One  of  the  speakers  here  rather  took  the 
position,  as  I  gather  from  his  remarks,  that  piece  work  is  unfair. 
Now  most  of  us  in  this  room  would  not  want,  I  think,  to  favor  any- 
thing which  is  unfair  in  principle,  and  it  is  well  to  consider  the 
principles  involved  a  little  bit. 

Mr.  Sinclair  has  gone  so  far  as  to  say  that  he  considers  that  the 
piece  work,  if  it  is  run  in  the  proper  way  and  in  the  ideal  way,  is 
the  ideal  system.  Now  there  are  those  of  course,  I  will  concede, 
who  will  have  their  own  opinions  as  to  what  work  is  adapted  to  piece 
work  and  what  is  not.  They  are  entitled  to  their  individual  opinions, 
but  let  us  consider  the  principles.  The  man  who  manufactures  cloth, 
we  will  say,  sells  his  cloth  by  the  yard  or  by  the  piece,  and  it  is  the 
same  way  in  any  other  manufacturing  business.  Now,  if  it  is  right 
for  the  manufacturer  to  sell  by  the  piece  what  he  produces,  is  it  not 
right  that  he  should  turn  around  and  pay  the  men,  who  are  engaged 
in  that  manufacture,  by  the  piece,  they  sharing  with  him,  and  so  be- 
coming partners  in  the  work  of  producing  ? 

Another  thing  that  has  been  touched  upon  is  that  laboring  men, 
mechanics,  etc.,  are  opposed  to  piece  work.  I  know  that  that  is  so 
to  some  extent,  and  it  is  especially  so  before  they  have  tried  it  ;  but 
I  am  happy  to  say  that  in  some  large  shops,  where  it  has  been  tried, 
they  are  very  much  in  favor  of  it,  and  in  some  cases  are  pushing  the 
master  mechanics  to  adopt  piece  work  in  operations  where  it  has  not 
been  put  in. 

Let  us  consider  why  they  are  opposed  to  it  at  the  start.  One 
reason  has  been  touched  on,  and  that  is,  that  they  are  suspicious  ; 
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they  are  suspicious  of  any  new  method,  and  they  are  suspicious  that 
they  are  going  to  be  unfairly  dealt  with,  that  the  prices  of  piece  work 
are  going  to  be  reduced  after  having  been  once  fixed  ;  but  it  is  also 
well  to  take  cognizance  of  the  fact  that  laboring  men  frequently 
look  at  the  question  of  compensation  in  an  entirely  opposite  way 
from  many  employers.  The  day  work  system  contemplates  paying 
every  man  the  same  rate  for  a  day's  work,  every  machinist  gets  the 
same  amount,  which  is  called  "standard  pay."  Now  every  employer 
knows,  every  foreman  knows,  and  for  that  matter,  every  mechanic, 
that  every  machinist  has  not  equal  ability.  Now  is  it  right,  is  it  just, 
that  men  should  be  paid  the  same  rate  for  an  unequal  amount  of 
work?  The  laboring  man  thinks  it  is,  and  the  Building  Trades  Un- 
ions in  Chicago,  as  all  of  you  know  from  the  papers,  have  gone  to  the 
extreme  stand  that  a  plumber,  a  mason,  a  plasterer,  a  carpenter,  a 
bricklayer,  may  do  a  certain  amount  of  work  for  a  day's  work  and  no 
more,  and  that  the  measure  of  that  work  is  what  the  least  skillful  man 
can  do,  and  the  best  man  is  not  allowed  to  do  a  bit  more  than  that. 
If  that  is  justice,  then  the  piece  ivork  system  is  not  justice,  but  I  con- 
ceive that  to  pay  a  man  honestly  and  fairly  for  what  he  actually  does 
is  justice. 

Mr.  E.  E.  Russell  Tratman  :  I  am  particularly  glad  that  some  of 
the  speakers  have  referred  to  the  importance  "of  treating  the  men  not 
merely  with  fairness  but  also  with  confidence,  and  on  the  basis  of 
mutual  interest, because  at  this  time  there  is  such  an  unfortunate  tend- 
ency toward  hostility  between  employers  and  employes.  Each  side 
is  too  apt  to  look  at  its  own  interests  merely,  and  to  regard  the  em- 
ployes as  mere  machines,  or  the  employers  as  mere  paymasters  with 
unlimited  capacity.  If  the  piece-rating  or  piece  work  system  will 
check  this  tendency  and  establish  a  better  relation  as  of  man  to  man, 
this  will  be  one  of  its  most  important  effects.  Mr.  Sinclair  thinks 
that  a  competent  foreman  would  be  a  remedy  for  many  of  the  defects 
of  the  day  work  system,  but  it  must  be  remembered  that  under  this 
system  the  men  have  to  be  driven  more  or  less,  as  is  inevitable  and 
natural,  while  under  the  piece  work  system  each  man  is  his  own 
driver.  This  is  pleasanter  for  the  man  and  more  satisfactory  in  re- 
gard to  the  capacity  of  output  of  the  plant.  In  regard  to  compari- 
sons with  English  conditions,  the  engineers'  or  machinists'  unions 
have  had  great  power  and  have  arbitrarily  restricted  the  output  and 
the  capacity,  much  as  is  done  in  the  plumbing  and  other  trades  today 
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in  Chicago.  Under  these  conditions,  the  manufacturers  had  little 
inducement  to  put  in  new  and  improved  machinery.  Since  the  great 
strike  of  a  year  or  two  ago,  there  have  probably  been  important 
changes  in  this  respect  in  England. 

Mr.  Miller  :  If  I  may  be  permitted,  there  are  two  or  three 
questions  that  suggested  themselves  to  me  in  this  discussion.  It  is 
expected  that  the  employer  will  have  material  on  hand  at  all  times, 
so  that  when  one  job  is  finished,  there  will  be  material  on  hand  for 
the  next.  Supposing  they  fail  to  do  that,  who  pays  the  man  for  the 
loss  of  time?  Again,  supposing  the  man  spoils  a  piece  of  work,  who 
supplies  the  material,  who  pays  for  that  material? 

Again,  on  page  2,  in  day  work,  it  speaks  of  keeping  the  tools  in 
order,  which  I  consider  has  no  place  in  the  workshop.  Who  keeps 
the  machines  and  tools  in  order  in  piece  work  ? 

Mr.  R.  T.  Shea  (H.  &  St.  J.  R.  R.):  Mr.  Chairman,  some  of 
the  members  seem  to  think  that  all  the  ills  the  shops  are  heir  to  are 
due  to  piece  work.  Now,  as  far  as  doing  poor  work  is  concerned,  it 
does  not  make  any  difference  whether  a  man  is  doing  piece  work  or 
day  work  ;  it  simply  resolves  itself  into  the  question  of  compensating 
the  man  for  labor  performed:  If  he  did  poor  work  when  paid  by  the 
day,  he  will  probably  do  poor  work  when  paid  by  the  piece.  The 
quality  of  the  work  has  nothing  to  do  with  piece  pay,  but  is  governed 
by  the  supervision. 

We  find  that  men,  as  a  rule,  do  better  work  by  piece  work  than 
day  work,  because,  if  their  piece  work  is  not  first  class,  it  won't  be 
accepted,  and  they  have  to  do  it  over  for  nothing.  If  a  man  takes  a 
contract  for  a  certain  amount  of  work  at  a  given  price,  it  is  presumed 
that  he  will  do  it  right.     If  he  does  not,  we  will  not  pay  the  price. 

Mr.  Miller  says  that  the  prices  he  examined  were  too  high.  That 
is  possible.  He  may  have  tested  prices  based  on  a  ^3.00  man  with 
poor  facilities,  against  a  ^2.00  man  with  first-class  facilities.  The 
only  successful  way  to  get  prices  is  to  base  them  on  your  conditions 
and  facilities.  I  know  of  three  different  shops  on  the  same  line  of 
road,  under  the  same  management,  that  pay  a  different  price  in  each 
shop  for  the  same  operation.  We  would  make  a  great  mistake  if  we 
got  prices  from  San  Francisco,  say,  based  on  a  ;^3.00  man,  and 
attempt  to  adopt  their  scale,  when  our  day  rates  are,  say,  $1.50. 
Some  one  has  said  that  paying  enginemen  and  shopmen  are  two  dif- 
ferent propositions.     I  claim  that  they  are  not,  as  it  simply  resolves 
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itself  into  work  performed.  In  one  case,  a  man  hauls  a  given  load 
from  one  point  to  another  ;  in  the  other  case,  a  man  builds  the 
engine.  If  you  can  pay  the  engineer  so  much  for  going  from  one 
point  to  another,  .why  not  the  shopman  so  many  dollars  for  building 
the  engine  ? 

We  are  supposed  to  have  material  on  hand  for  the  men  to  use  ; 
and  if  we  have  not,  it  is  poor  supervision.  If  a  man  reports  at  the 
shop  in  the  morning,  he  is  supposed  to  work  all  day;  and  if  he  has 
to  stand  around  and  wait  for  material  or  work,  he  should  be  paid  for 
the  time  he  loses  and  the  foreman  held  accountable.  If  men  spoil 
work,  it  is  their  loss,  and  the  company  loses  the  material  ;  but  we 
never  have  any  trouble  on  that  score.  Men  can  not  afford  to  spoil 
work,  for  several  reasons.  I  have  heard  of  cases  where  men  have 
spoiled  material,  working  by  the  day,  and  the  company  stood  all  the 
loss.  This  is  largely  a  matter  of  supervision.  Keeping  tools  in 
order  is  merely  shop  supervision,  and  should  be  handled  the  same 
under  piece  work  as  under  day  work,  except  that  the  men  will  demand 
better  tools,  as  they  can't  afford  to  work  with  poor  ones. 

The  question  of  poor  work  is  no  argument  either  for  or  against 
piece  work. 

In  regard  to  the  50  per  cent  division,  as  suggested  by  Mr.  Hen- 
derson, on  the  increase  made  by  devising  new  methods,  I  would  want 
to  think  this  over  carefully  before  giving  an  opinion,  and  would  want 
to  go  slow,  as  we  might  establish  a  custom  that  would  not  suit  all 
conditions.  His  other  method  of  cutting  out  all  useless  operations  is 
one  of  the  best  things  I  have  heard  advanced,  and  seems  to  be  fair, 
both  to  the  men  and  to  the  company ;  but  my  experience  is  that  you 
can  not  establish  any  fixed  rule  for  setting  prices. 

The  Chairman  :  We  have  a  couple  of  reports  that  we  will  listen 
to  before  recess. 

The  Secretary  then  read  the  report  of  the  committee  appointed  in 
regard  to  extending  an  invitation  to  the  International  Railway  Con- 
gress to  hold  its  meeting  in  the  United  States  in  1904. 

Chicago,  November  21,  1899. 

To  the  Westeryi  Railivay  Club  : 

Your  committee,  appointed  at  the  last  meeting  to  carry  out  the  wishes  of  the 
Club  in  joining  like  organizations  in  efforts  to  secure  an  invitation  from  the  United 
States  Congress  to  the  International  Railway  Congress  to  hold  its  meeting  in  1904 
in  the  United  States,  begs  leave  to  suggest  to  the  Club  the  adoption  of  the  follow  - 
ing  resolution  : 
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Resolved,  That  the  New  York  Railway  Club  be  requested  to  have  the  neces- 
sary congressional  resolution  prepared,  and  to  secure  some  senator  or  member  of 
the  House  of  Representatives  to  agree  to  offer  the  same  at  the  coming  session  of 
Congress  ;  that  copies  of  said  resolution  be  printed  and  sent  to  the  various  railway 
clubs  and  organizations  in  the  United  States,  with  the  request  that  they  hand  the 
same  to  their  representative  members  of  Congress,  and  use  their  influence  to 
secure  the  support  of  the  resolution.    And  it  is  further 

Resolved,  That  the  Western  Railway  Club  offer  to  bear  its  reasonable  pro- 
portion of  the  expenses  of  such  action. 

Respectfully  submitted, 

WiLLARD  A.  Smith,  Chairman. 
H.  P.  Robinson, 

J.  H.  McCoNNELL, 

F.  A.  Delano, 

Prof.  Wm.  F.  M.  Goss. 

On  motion  of  Mr.  Peck,  the  resolution  was  adopted. 

The  Chairman  :  We  have  a  Committee  on  Smoke  Nuisance, 
from  which  we  would  like  to  hear. 

Mr.  Henderson  :  I  believe  the  committee  was  appointed  to 
report  at  some  subsequent  meeting,  but  this  is  almost  too  subsequent. 
However,  the  committee  has  got  the  work  underway,  and  can  merely 
report  progress  now.  We  hope  in  a  short  time  to  have  quite  a  mass 
of  useful  information. 

The  Chairman  :  If  those  who  have  not  done  so,  will  register  in 
the  little  box  at  the  rear  of  the  hall,  their  names  will  then  appear  in 
the  Proceedings.  If  there  are  any  who  have  not  paid  their  dues  for 
this  year,  the  Secretary  will  entertain  them  at  the  cost  of  $2.00. 

Recess. 


The  Chairman  :  The  second  paper  for  the  day  is  one  on  the 
''Pooling  of  Locomotives,"  by  Mr.  M.  E.  Wells,  as  follows  : 
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By  M.  E.  Wells  • 

There  being,  at  the  present  time,  considerable  discussion  for  and  against  the 
pooling  of  locomotives,  and  having  had  some  experience  running  engines  in  what 
seems  to  me  to  be  a  very  successful  pooling  arrangement,  I  wish  to  add  what  I  can 
in  favor  of  that  system. 

Men,  engines  and  conditions  are  very  similar  the  country  over  ;  and  I  feel  sure 
pooling  could  be  made  just  as  much  of  a  success  in  one  place  as  in  another,  pro- 
viding always  that  all  who  have  anything  to  do  with  it,  take  hold  to  make  it  such. 
Long  continued  practices  are  difficult  to  change,  and,  because  engineers  have  run 
regular  engines  for  so  many  years,  it  seems  to  them,  at  first  glance,  that  pooling 
cannot  be  successful. 

Men  must  have  regular  rest,  while  engines  need  only  repairs.  Is  there  any 
argument  why  a  locomotive  should  lie  in  the  roundhouse  longer  than  is  necessary 
to  make  these  repairs  ?  The  arguments  are  rather  on  the  other  side,  for,  if  the 
boiler  does  not  need  washing,  it  is  an  actual  detriment  for  it  to  cool  down.  We 
have,  all  around  us,  examples  of  almost  continuous  service  of  other  classes  of  en- 
gines. Why  are  locomotives  any  exception  to  this  rule  ?  What  would  the  world 
have  thought  had  the  engineers  of  the  battleship  "  Oregon  "  insisted  that  their  en- 
gines needed  rest,  on  its  trip  of  a  year  ago  ?  They  needed  no  rest  and,  from  all 
reports,  very  few  repairs.  And  what  was  most  gratifying  was  that,  on  the  com- 
pletion of  the  longest  and  most  celebrated  run  ever  made  by  any  steam  craft,  the 
ship  joined  the  South  Atlantic  squadron,  was  reported  O.K.  and  ready  for  imme- 
diate service  ;  and  when  action  came,  she  again  demonstrated  the  efficiency  of 
her  engines,  as  well  as  her  guns.  Another  case  I  am  familiar  with  is  the  hoisting  j 
and  mill  engines  of  the  celebrated  Homestake  mines  at  Lead  City,  S.  Dak.  The 
mill  engines  run  continuously,  and  only  have  steam  shut  off  every  fifteen  days, 
when  they  are  stopped  for  a  few  hours  in  order  that  the  gold  may  be  cleaned  off 
the  plates  in  the  mill.  The  large  hoisting  engines  consist  of  a  pair  of  simple  en- 
gines coupled,  with  the  usual  link-reversing  gear,  and  the  work  they  do  corresponds 
almost  exactly  to  the  work  a  switch  engine  does — going  ahead  and  backing  up  at 
intervals.  These  engines  run  continuously,  except  at  very  long  intervals,  when 
repairs  are  needed.  Each  engine  is  manned  by  three  engineers,  each  working 
8-hour  shifts. 

The  pool  with  which  I  am  familiar  includes  both  freight  and  passenger  runs, 
and  is  by  no  means  an  experiment,  having  been  in  successful  operation  since 
August,  1803.  In  it  there  are  used  8-wheel,  10-wheel,  mogul  and  consolidated 
locomotives.  There  are  also  fast  trains,  slow  trains,  work  and  local  trains,  and 
all  these  runs  are  pooled,  the  crews  being  run  first  in,  first  out,  while  the  engines 
are  put  on  the  different  trains  to  the  best  advantage  to  the  company.  There  are 
fifty-two  crews,  forty-one  being  in  the  freight  pool  and  eleven  in  the  passenger 
pool.  To  keep  these  crews  going  requires  an  average  of  thirty-seven  engines, 
thirty  being  used  in  freight  service  and  seven  in  passenger  service.  But  if  neces- 
sity demands  it,  the  engines  of  one  pool  are  used  in  the  other.    Here  will  be  noted 
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a  saving  of  fifteen  engines  over  the  old  system  of  regular  engines,  and,  counting 
the  average  value  of  an  engine  at  $10,000,  makes  a  saving  of  $150,000  in  the 
amount  invested  in  machinery. 

In  the  pool,  as  we  have  it,  each  engine  is  equipped  with  headlight  and  signal 
oil  cans,  and  the  necessary  tools  in  locked  boxes,  the  keys  being  kept  on  a  large 
board  in  the  foreman's  office.  All  that  an  engineer  transfers  from  one  engine 
to  another  is  an  oiler,  a  supply  can  for  engine  oil,  a  tallow  pot  and  a  torch,  all 
these  being  marked  with  his  number.  The  crew  is  called  about  an  hour  and  a  half 
before  time  to  leave  the  roundhouse.  When  called,  they  know  what  train  they 
get,  and  where  they  go  ;  but  the  engine  they  are  to  have  they  only  learn  on  reach- 
ing the  foreman's  office,  where  they  receive  the  keys  to  the  boxes.  The  engineer 
goes  at  once  to  the  oil  house,  gets  his  cans,  goes  directly  to  the  engine,  and  pro- 
ceeds to  fill  all  cups,  and  oils  and  inspects  the  engine.  While  the  engineer  is  thus 
engaged,  the  fireman  is  lighting  the  lights,  if  at  night;  filling  the  lubricator,  getting 
the  signals  ready,  if  a.ny  are  to  be  carried,  and  wiping  the  windows  and  the  inside 
of  the  cab. 

On  coming  in,  while  the  engineer  is  looking  the  engine  over  for  his  work 
report,  the  fireman  is  filling  the  headlight,  cab  and  signal  lights.  The  three  cans 
and  the  torch,  previously  described,  are  turned  in  at  the  oil  house,  and  the  crew 
goes  home  and  stays  there  until  called  again.  This  is  the  simple  statement  of  the 
working  of  our  pool.  I  will  now  take  up  more  specifically  some  of  the  methods 
followed  in  the  different  branches,  beginning  with  what  is,  to  my  mind,  the  best 
point  in  the  system,  viz.,  the  engine  inspection. 

An  engineer  comes  into  a  division  point  and  puts  his  engine  on  the  clinker  pit 
track.  Before  turning  it  over  to  the  hostler,  he  goes  over  it  carefully,  examines  all 
bearings,  and  inspects  it  as  thoroughly  as  can  be  done  by  getting  around  on  the 
outside,  and  reports  all  work  that  he  finds  to  be  done.  The  engine  is  coaled, 
sanded,  the  tank  filled,  the  fire  knocked,  and  then  placed  in  the  roundhouse. 
While  in  the  roundhouse,  over  a  pit,  an  inspector  goes  over  this  engine  carefully 
and  thoroughly.  While  this  is  being  done,  the  boilei;makers  are  inspecting  the 
boiler,  flues,  grates,  ash  pan  and  front  end.  The  man  who  regularly  packs  truck 
and  driving  boxes,  looks  over  all  packing  to  see  that  it  is  not  settling  away  from 
the  journals.  The  time  he  now  spends  in  watching  the  packing  and  keeping  it  in 
shape,  he  used  to  spend  in  packing  hot  boxes  ;  but  it  is  much  pleasanter  for  him, 
and  more  profitable  for  the  company,  to  keep  the  packing  in  good  shape  than  it  is 
to  pack  the  hot  boxes.  And  all  this  advantage  is  reaped  with  a  reduction  in  the 
cost  ;  for  while  the  wages  of  the  truck  packer  remain  the  same,  the  company  is 
saving  oil,  and,  what  is  a  greater  advantage,  saving  delays  on  the  road.  An  official 
report  for  August,  1899,  showing  an  engine  mileage  of  299,205  miles,  has  but 
two  engine  delays  from  hot  boxes — one  of  twenty-three  minutes  for  a  hot  driving 
box,  and  one  of  thirty  minutes  for  a  hot  engine  truck. 

But  to  return  to  our  inspection.  When  all  work  reported  is  done,  the  engine 
is  ready  for  another  trip.  Let  me  say  here  that  the  engines  are  always  placed  in 
the  roundhouse,  over  a  pit,  for  the  inspectors.  No  amount  of  "hurry  up  "  from 
the  dispatcher  varies  the  rule.  The  most  economical  place  for  an  engine  to  die 
or  break  down  is  in  the  roundhouse  (it  is  expensive  when  it  happens  on  the  road), 
and  a  little  wait  for  an  engine  is  better  than  an  engine  failure  on  the  road.    I  do 
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not  intend  to  criticise  the  engineer's  inspection  under  the  old  system  ;  but  his 
inspection  is  usually  made  when  the  engine  is  covered  with  dust  and  oil  in  summer 
and  with  ice  in  winter,  and  he  could  not  be  expected  to  find  a  great  many  defects 
that  could  be  more  readily  found  when  the  engine  is  in  the  roundhouse  and 
cleaned.  I  have  said  that  engines  and  conditions  are  very  similar  the  country 
over,  and  I  think  you  will  agree  with  me  that  human  nature  is  pretty  much  the 
same  wherever  you  find  it.  Engineers  are  run  very  hard  sometimes,  in  rushes  of 
business,  both  in  the  pool  and  out  of  it  ;  and  when  an  engineer  has  been  on  his 
engine  for  eighteen,  twenty,  and  sometimes  twenty-four  hours  without  rest,  is  he, 
gentlemen,  in  all  reason,  competent  to  do  a  good  job  of  inspection  ?  In  rushes  of 
business,  he  cannot  go  to  the  roundhouse  for  his  more  careful  inspection,  for  the 
caller  is  after  him  before  he  has  had  the  rest  that  he  should  have,  and  he  goes 
down  and  goes  out,  often  on  a  "hurry  up  "  order,  when  something  about  his  en- 
gine is  not  as  it  should  be.  This  is  but  a  plain  statement  of  facts,  and  is  not  given 
here  as  a  criticism,  but  rather  in  vindication  of  the  too  often  overworked  man  at 
the  throttle 

But  no  matter  how  thorough  any  one  inspection  may  be,  three  inspections  are 
better  than  one.  Another  point  worthy  of  consideration  is  that  the  engine  stands 
in  two  different  positions  under  the  three  separate  inspections,  and  what  might  be 
hidden  by  counterbalances  and  other  moving  parts,  in  one  position,  would  more 
than  likely  be  exposed  in  the  other.  The  incoming  engineer  is  made  to  be  careful 
in  his  inspection  ;  for  if  the  roundhouse  inspector  finds  anything  that  the  engineer 
should  have  found,  the  latter  is  checked  up  on  it.  The  engineer  who  goes  out  on 
this  engine  also  inspects  it  ;  and  if  he  finds  anything  not  O.K.,  both  the  incoming 
engineer  and  the  inspector  are  checked.  I  can  give  you  a  good  idea  of  the  effi- 
ciency of  the  roundhouse  inspector's  work  by  enumerating  some  of  the  defects  he 
is  continually  finding  that  would  result  in  serious  break-downs  on  the  road  : 
Cracked  driving  and  side  rods,  eccentric  cams,  straps  and  blades,  transmitting 
blades,  wheels,  rod  straps  and  frames.  This  is  about  as  thorough  an  inspection  as 
it  is  possible  to  give  an  engine  between  trips  ;  and  in  refutation  of  the  argument 
that  an  engineer  can  inspect  his  engine  better  than  anyone  else,  the  result  here  is 
a  great  decrease  in  break-downs  and  engine  failures,  arguing  conclusively  for  the 
system  of  inspection  followed  by  this  pool.  The  same  official  report,  previously 
quoted,  shows  but  five  other  engine  delays  for  the  month  of  August,  1899,  none  of 
which  could  be  traced  to  poor  inspection.    They  are  as  follows  : 

One  delay  for  engine  not  steaming; 

One  delay  for  broken  spring  hanger; 

One  delay  for  broken  valve  stem; 

One  delay  for  injector  not  working; 

One  delay  for  failure  of  air  pump. 
The  entire  report  shows  but  these  seven  engine  delays  for  299,205  engine  miles,  or 
one  delay  for  every  42,743  engine  miles  ;  while  the  best  showing  for  the  same 
month,  on  a  non-pooled  division,  was  10,472  engine  miles  to  one  delay.  This,  in 
my  opinion,  can  be  credited  to  nothing  but  the  careful  system  of  inspection  carried 
on  under  the  pool. 

I  wish  to  speak  briefly  of  the  manner  in  which  the  oil  and  coal  records  are 
kept.    At  all  division  points  the  engineer's  cans  and  torch  are  turned  in  and  cared 
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for.  At  the  home  division,  the  man  in  charge  of  the  oil  house  receives  and  cares 
for  them,  filling  them,  and  in  winter  with  warm  tallow  and  oil.  When  the  en- 
gineer gets  his  cans,  he  makes  a  ticket  for  just  what  oil  it  took  to  fill  them.  The 
tallow  pot  holds  four  pints,  and  the  engine  oil  supply  can  holds  five.  If  the  latter 
contained  three  pints  when  he  turned  it  in,  he  makes  a  ticket  for  the  two  pints  it 
takes  to  fill  it.  In  this  way  an  accurate  account  is  kept  of  the  oil  each  man  uses. 
Of  course,  if  care  is  not  taken  to  only  put  in  the  lubricator  just  what  oil  is  needed 
on  the  run  to  be  made,  it  becomes  necessary  to  drain  the  lubricator,  or  else  give 
the  man  who  follows  you  that  amount  of  tallow.  With  a  little  experience,  just 
the  right  amount  can  be  put  in. 

To  keep  an  account  of  the  coal  consumption  by  each  engine  crew,  the  tanks 
are  filled  to  a  uniform  height.  An  engineer  receives  the  engine  with  a  full  tank  of 
coal ;  and  when  he  leaves  it,  he  makes  a  ticket  in  blank  ;  the  hostler  fills  the  tank 
to  the  regulation  height,  and  fills  in  the  ticket  with  the  amount  it  takes. 

Under  the  pool  system,  the  fireman  does  not  go  to  the  roundhouse  and  put  in 
three  or  four  hours  cleaning  his  engine,  nor  does  the  engineer  go  down  and  pack 
the  throttle  and  cab  glands,  clean  the  headlight,  put  in  lubricator  glasses,  or  do 
the  numberless  little  things  that  he  used  to  do  under  the  old  system  of  regular 
engines. 

I  can  remember  the  time  when  it  was  thought  that  only  certain  men  could  run 
the  fast  and  important  trains,  but  the  pool  has  exploded  all  this.  It  has  been 
thoroughly  demonstrated  that  it  is  the  engine,  and  not  so  much  the  man,  that  gets 
an  important  train  through  on  time.  The  important  question  with  us  is,  What 
engine  goes  on  this  run  ?  not  what  crew.  Any  of  the  pool  crews  takes  the  train 
through  on  time  with  a  good  engine.  Under  the  old  system  of  regular  engines, 
the  younger  runners  must,  of  course,  take  the  poorer  engines  ;  and  if,  by  force  of 
circumstances,  they  catch  an  important  run  and  fail,  it  usually  goes  hard  with 
them.  They  are  sometimes  pulled  off  and  set  back,  and  many  an  injustice  has 
been  done  young  runners  in  this  way,  when  probably  the  oldest  runner  on  the  line 
would  have  made  as  great  a  failure  under  the  same  conditions.  The  idea  that  only 
certain  men  could  be  trusted  with  important  trains,  grew  out  of  just  such  circum- 
stances as  these. 

With  us,  we  have  an  extra  passenger  list,  consisting  of  the  oldest  runners  on 
freight,  and  at  the  home  division  point  they  are  given  the  preference  on  extra  pas- 
senger runs  ;  but  at  all  division  points  away  from  home,  the  pool  crews  take  their 
turns  as  it  happens  on  such  runs. 

All  roads  have  the  different  types  of  engines,  and  the  8-wheel  engines  are  not 
much  in  demand,  except  during  rushes  of  business  ;  and  before  the  pool  arrange- 
ment, the  men  assigned  to  the  small  engines  in  dull  times  would  make  very  little, 
.  compared  to  the  men  on  the  larger  engines  ;  but  this  is  now  equalized. 

In  arguments  against  the  pool  system,  a  great  deal  of  stress  is  placed  on  the 
assertion  of  great  increase  in  roundhouse  work  and  running  repairs.  A  little 
analysis,  in  detail,  of  this  subject  shows  that  the  increase  in  expense  is  not  so  very 
great.  Take,  for  example,  the  cleaning  of  headlights.  In  the  pool  I  have  de- 
scribed, there  are  thirty-seven  engines.  A  man  can  clean  a  headlight  easily  in 
thirty  minutes.  To  clean  the  thirty-seven  would  require  eighteen  and  a  half  hours  ; 
and  if  they  are  cleaned  every  two  weeks,  here  would  be  thirty-seven  hours  per 
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month  it  would  cost  to  clean  headlights.  The  packing  of  throttle  stem  and  cab 
glands  and  the  putting  in  of  water  and  lubricator  glasses  is  done  by  the  machinists 
and  their  helpers,  and  it  is  hard  to  discover  that  there  is  any  additional  expense  in 
this  line.  Of  course,  the  salary  of  the  engine  inspector  is  extra,  but  our  decrease 
in  engine  delsfys  and  failures  on  the  road  is  worth  many  times  this  expense  to  the 
company.  So,  looking  at  it  from  almost  any  standpoint,  there  is  not  much  but 
advantage. 

In  the  matter  of  oil  records,  the  division  where  the  pool  is  in  operation 
makes  a  showing  for  August,  1899,  of  70.02  miles  per  pint  of  valve  oil,  as  against 
an  average  of  74.3  miles  per  pint  of  valve  oil  on  three  other  divisions  where  the 
pool  is  not  in  operation.  On  engine  oil  it  is  67.25  against  63.89  ;  in  one  case  the 
showing  being  against,  and  in  the  other  in  favor  of,  the  pool.  What  I  wish  espe- 
cially to  show  is  that  there  is  no  great  difference  either  way,  and  that  there  is  no 
argument  against  the  pool  in  these  figures. 

In  the  matter  of  coal,  the  showing  is  in  favor  of  the  pool  : 

Pounds  of  Coal  per  100  Ton-AIiles. 
Freight.  Passenger. 

Pool  division   20.70  29.80 

Regular  engines   24.00  33.00 

Engine  crews  make  about  three  thousand  five  hundred  miles  per  month,  and, 
of  course,  with  regular  engines,  the  engines  would  make  about  this  mileage.  Here 
are  figures  showing  the  mileage  made  by  some  pool  engines  in  one  month  :  7,688, 
7,228,  7,316,  6,014,  5,648,  5,702.  I  wish  to  speak  especially  of  the  mileage  recently 
made  by  a  passenger  engine  in  one  month,  and  this  record  is  being  kept  up  from 
month  to  month  as  a  steady  work.  This  engine  doubles  a  division,  making  333 
miles  per  day.  This  it  did  for  twenty  consecutive  days,  when  it  lost  one  trip  for 
repairs,  and  then  went  back  on  the  run  for  the  rest  of  the  month.  This  shows  a 
mileage  for  this  engine  during  the  month  of  9,057  miles. 


The  Chairman  :  I  believe  Mr.  Wells  is  present  in  the  room.  Is 
there  anything  you  would  like  to  say  before  the  opening  of  the 
discussion  on  the  paper? 

Mr.  M.  E.  Wells  (B.  &  M.  R.  R.  R.)  :  Mr.  Chairman,  and  gen- 
tlemen of  the  Western  Railway  Club  :  I  do  not  want  to  say  very 
much;  I  want  you  to  do  the  talking.  In  opening  this  discussion,  I 
first  wish  to  make  a  correction  in  figures.  At  the  bottom  of  page  14, 
referring  to  miles  run  to  one  engine  delay,  it  should  read  :  ^'The  en- 
tire report  shows  but  these  seven  engine  delays  for  218,526  engine 
miles,  or  one  delay  for  every  31,218  engine  miles."  The  corrections 
do  not  change  the  showing.  The  first  figures  included  switch  engine 
mileage,  which  should  have  been  deducted.     In  this  connection  I 
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will  say  that  I  have  with  me  figures  for  other  months  that  make  the 
same  showing  in  favor  of  the  pool  as  the  August  figures. 

Another  point :  If  other  classes  of  engines  run  continuously,  or 
nearly  so,  why  not  locomotives?  If  locomotives  cannot  be  run  con- 
tinuously, run  them  as  continuously  as  you  can.  An  engineer 
makes  a  day's  wages  in  four  and  five  hours  nowadays;  why  should 
his  engine  stand  in  the  roundhouse  nineteen  and  twenty  hours,  waiting 
until  he  is  ready  to  make  another  day's  pay  in  the  same  four  or  five 
hours  ?    Here  are  some  advantages  to  the  crews  : 

1.  In  being  able  to  take  rest  regardless  of  whether  the  company 
needs  the  continued  services  of  the  engine. 

2.  In  not  having  to  do  cleaning  and  other  work  at  the  round- 
house between  trips.  This  latter  makes  it  possible  for  the  crews  to 
spend  more  time  with  their  families,  or  improving  their  minds  by 
reading. 

3.  In  not  being  held  in  while  their  engines  are  being  overhauled, 
or  while  work  is  being  done  on  them. 

4.  In  dividing  the  work  up  better  between  all  the  crews,  it  ac- 
complishes what  all  governments  are  organized  for,  ''The  greatest 
good  for  the  greatest  number." 

5.  While  it  is  pleasanter,  perhaps,  to  run  a  regular  engine,  it  is 
very  expensive  for  the  company  to  furnish  each  engineer  with  a  regu- 
lar engine.  They  cost  about  $10,000  apiece.  I  say  while  it  is  pleas- 
anter; I  wish  also  to  say  from  personal  experience  that  it  is  not  as 
unpleasant  running  pooled  engines  as  is  argued. 

Some  advantages  to  the  railroad  company,  are  as  follows: 

1.  In  making  thirty-seven  locomotives  do  the  work  it  formerly 
took  fifty-two  to  do. 

2.  In  being  able  to  use  its  locomotives  to  the  best  advantage  re- 
gardless of  whether  a  crew  needs  rest  or  not. 

3.  In  a  reduction  of  engine  delays  due  to  the  system  of  inspec- 
tion described  in  my  paper. 

4.  In  being  able  to  get  greatest  possible  mileage  out  of  an  engine 
between  overhaulings. 

I  wish  to  read  what  President  McBain,  of  the  Traveling  En- 
gineers' Association,  has  said,  on  long  runs  of  locomotives,  which 
means  practically  th'j  same  thing  as  p();)ling.     He  says  : 

"  I  would  su^gjst  that,  in  discussing  this  question,  we  go  into  the 
matter  with  a  view  of  overcoming  any  little  difficulty  that  may  beset 
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the  plan,  rather  than  with  the  idea  that  it  is  not  as  good  as  the  old 
arrangement.  If  the  gentlemen  at  the  head  of  our  corporations  deter- 
mine that  it  is  to  the  commercial  advantage  of  their  companies  to 
make  long  runs  with  locomotives,  we,  as  practical  men  in  the  busi- 
ness, must  go  at  the  thing  right;  that  is,  with  the  determination  to 
surmount  any  difficulty  we  may  encounter.  If  we  do  this,  it  will  be 
surprising  to  us  how  little  the  objections  to  the  plan  really  are."  This 
is  entirely  commendable,  and  looks  at  the  matter  of  pooling  in  the 
right  way. 

Another  thing  I  would  like  to  speak  about,  is  that  the  adjustable 
parts  of  a  locomotive  are  growing  less  and  less  all  the  time.  We  now 
have  solid  wedges  and,  as  a  consequence,  do  not  have  wedges  to  set 
up.  There  are  no  keys  in  the  side  rod  brasses  any  more,  and  in  the 
last  month  I  have  run  an  engine  a  couple  of  trips  that  had  solid  back 
end  main  rod  brasses,  and  I  have  been  very  much  impressed  with 
the  smoothness  with  which  it  runs.  Of  course,  I  have  no  conclusions 
to  give  regarding  solid  back  end  brasses.  I  think  these  solid  back 
ends  have  been  running  since  February,  1899,  and  if  they  have, 
making  the  mileage  the  pool  engines  make,  I  see  no  reason  for  not 
adopting  solid  back  ends.  This  is,  however,  getting  away  from  the 
point  at  issue. 

I  would  like  to  add,  before  closing,  a  few  thoughts  in  regard  to 
the  adoption  of  the  pool.  The  pooling  of  locomotives,  like  a  great 
many  other  good  things  in  this  world,  can  be  made  to  appear  a  very 
bad  thing  if  it  is  not  slowly  and  carefully  installed. 

Some  roads  have  suddenly  found  themselves  very  short  of  power, 
and  have  as  suddenly  resorted  to  the  pooling  of  locomotives  with- 
out any  very  definite  idea  as  to  how  it  was  to  be  done.  It  is  need- 
less to  say  that  such  attempts  could  not  be  expected  to  be  successful. 

Superintendent  Gordan,  of  the  Lincoln,  Neb.,  public  schools,  in 
a  meeting  that  I  attended  not  long  ago,  spoke  of  the  Spier  method  of 
teaching  some  particular  branch  in  the  schools.  He  said:  ''The 
Spier  method  is  a  splendid  good  thing  when  taken  in  moderation. 
The  trouble  with  the  Spier  method,  as  applied  to  the  Lincoln  schools, 
was  that  the  children  were  given  too  large  a  dose  to  start  with." 
They  were  not  prepared  for  the  sudden  change  ;  they  were  given 
more  than  they  could  digest,  and  the  result  was  nausea.  This  is  also 
true  of  the  pooling  of  locomotives,  and  of  the  piece  work  method 
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in  shops.  These  things  must  be  gone  at  in  the  right  way ;  and  when 
they  are,  the  results  are,  as  a  rule,  very  satisfactory. 

The  Chairman  :  Gentlemen,  I  hope  you  will  take  hold  of  this 
paper  just  as  vigorously  as  you  did  the  one  on  piece  work.  Do  not 
wait  to  be  called  on,  but  keep  the  ball  rolling.  Mr.  Conger,  suppose 
we  hear  from  you  on  this  subject.  I  understand  you  are  a  little  en- 
thusiastic on  this  question. 

Mr.  C.  B.  Conger  {^Locomotive  Engineering)  :  Most  of  my 
experience  with  pooling  has  been  in  what  you  might  call  the  chain 
gang  system. 

Just  as  soon  as  one  man  brought  in  an  engine  and  it  was  wanted 
on  another  train,  they  took  it  away  from  him  and  put  another  man 
on  it,  and  away  it  went.  When  hcwas  ready  to  go  out,  he  took  an- 
other engine.  The  engines  were  repaired  when  it  was  actually  nec- 
essary to  do  so.  Sometimes  the  trains  were  waiting  in  the  yard 
before  the  engine  came  in,  so  they  were  held  as  short  a  time  as 
possible.  Now,  in  a  case  of  that  kind,  where  the  power  is  so  short, 
we  can  hardly  say  that  the  pooling  system  would  get  a  fair  show, 
because  there  was  not  any  regular  system  about  it. 

The  inspection  of  engines,  when  they  came  in  and  before  they 
went  out,  wa^  very  limited.  The  men  had  been  long  hours  on  the 
road  ;  they  did  not  care  very  much  whether  they  were  back  or  not. 
They  did  not  inspect  as  closely  as  they  should,  and  there  were  no 
other  inspectors  except  the  engineers  who  ran  the  engines.  In  such 
a  case,  you  can  readily  understand  that  the  power  would  run  down, 
and,  what  is  of  a  great  deal  more  value  to  the  locomotive  department 
than  the  power  run  down,  or  what  affects  the  revenues  of  the  com- 
pany more,  the  spirits  of  the  men  ran  down  so  they  did  not  care 
whether  the  engines  were  kept  up  or  not,  if  they  would  only  run 
along. 

I  believe  the  pooling  system  can  be  systematized,  but  you  must 
commence  at  the  right  place  —  commence  at  the  shop  organization; 
provide  inspectors  and  mechanics  to  get  the  engines  ready  to  go  out, 
so  that  when  the  engine  crews  take  them  they  will  be  in  good  order 
and  do  the  work  properly.  A  complete  pooling  system  should  take 
in  the  engineer  and  fireman  last  thing.  Ordinarily,  it  takes  them  in 
first  thing,  makes  them  do  the  work  of  the  mechanics  and  inspectors, 
and  be  the  responsible  parties  of  the  whole  operation.  I  do  not  see 
how  such  a  pooling  system  can  be  a  success. 


Discussion  on  the  Pooling  of  Locomotives  153 


I  take  issue  with  my  friend  on  one  matter,  in  which  he  says  that 
the  pooling  system  has  demonstrated  the  fact  that  it  is  the  engine, 
and  not  so  much  the  man,  that  gets  an  important  train  through  on. 
time.  Not  only  my  experience,  but  my  observation,  is  directly 
against  this.  You  can  make  the  engine  all  right,  but  you  can  not 
make  the  men  all  alike  ;  some  are  better  than  others.  In  that  I  take 
issue  with  Mr.  Wells. 

At  the  top  of  page  15  he  speaks  of  supplying  the  engine  with  oil. 
I  think  the  oil  that  remains  in  a  man's  can  should  be  weighed, 
and  the  oil  that  that  man  takes  out  should  go  through  the  same  pro- 
cess. Ounces  are  a  good  deal  easier  handled  than  parts  of  pints, 
and  a  man  can  not  complain  that  his  can  did  not  hold  a  pint,  while 
they  charged  him  with  a  pint.  A  man  may  claim  that  he  brought  in 
oil  and  did  not  get  credit  for  it.  I  think  a  pair  of  scales  would  do 
away  with  that.  But,  above  all,  what  you  might  call  the  "loyal 
spirit "  of  the  man  has  got  to  be  cultivated  as  much  as  the  engine 
that  has  got  to  be  repaired,  if  the  pooling  system  is  a  success. 

Mr.  Henderson  :  I  merely  wanted  to  speak  for  a  moment  in 
regard  to  weighing  the  oil  that  Mr.  Conger  has  touched  upon.  I 
think  that  is  a  move  in  the  right  direction,  and  I  thought  I  would 
describe  a  process,  or  an  apparatus,  which  we  got  up  on  the  Norfolk 
&  Western  road.  I  do  not  think  it  was  put  in  force  as  thoroughly  as 
we  intended.  We  took  an  ordinary  platform  scale  that  was  arranged 
with  a  dial,  instead  of  having  a  spring  balance.  This  was  arranged 
with  a  dial,  like  a  steam  gauge,  so  that  it  would  show  the  weight  that 
was  on  the  scales.  We  fitted  a  disc  to  this,  which  was  graduated  the 
same  as  the  original  dial,  but  it  could  be  moved  around  by  means  of 
a  couple  of  knobs.  We  had  suitable  oil  cans  provided  ;  and  when 
the  engineer  came  in  from  the  trip,  the  can  was  turned  in  to  the  man 
that  was  in  charge  of  the  oil  house.  These  cans  were  delivered  to  the 
engineer  full  up  to  the  neck  when  he  went  out.  They  were  of  a  cer- 
tain capacity,  which  was  considered  proper  for  a  run,  and  they  were 
full  when  delivered  to  the  men.  When  they  came  in,  the  cans  were 
put  on  the  scale.  We  did  not  have  to  weigh  the  cans,  nor  the  amount 
of  oil  that  was  in  them,  but  we  merely  twisted  the  dial  until  the  zero 
on  the  dial  stood  opposite  the  needle,  no  matter  where  the  needle 
stood  ;  and  then  the  can  was  filled  up  and  the  weight  of  the  increase 
taken,  showing  the  amount  of  oil  added  to  fill  up  the  can,  and  that 
was  the  amount  the  men  would  be  charged  for  on  the  run  that  had 
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just  been  completed.  In  that  way,  there  was  no  difficulty  in  keeping 
account  of  the  oil  that  was  used,  and  there  was  no  mathematical  cal- 
c*iLation,  subtraction  or  anything  of  that  sort  made  by  the  man  in  the 
oil  house.  It  was  done  mechanically.  We  simply  filled  up  the  can, 
then  read  from  the  dial,  and,  of  course,  it  was  known  that  that  was 
the  amount  of  oil  used  in  the  trip,  so  that  the  exact  number  of  ounces 
could  be  ascertained. 

Mr.  J.  F.  Deems  :  Either  Mr.  Conger  or  I  have  not  read  this 
paper  correctly.  My  impression  is  that  Mr.  Conger  has  the  idea  one 
man  comes  in  with  the  oil  can  and  another  man  takes  it  out.  The 
pamper  does  not  say  so.  The  idea  is  that  each  man  has  his  special  oil 
can,  and  that  remains  with  the  man  and  not  with  the  engine  ;  hence, 
there  would  not  be  any  question  between  two  men.  There  might 
still  be  the  necessity  of  weighing  the  oil,  as  mentioned  by  Mr.  Hend- 
erson, in  order  to  keep  track  of  the  particular  man. 

Mr.  Conger  :  As  I  understand  it,  where  you  charge  a  man  him- 
self with  what  you  say  was  used,  say  you  charge  him  a  pint,  he  may 
say  it  is  only  three-quarters  of  a  pint,  but  charge  it  to  him  in  ounces 
and  you  can  get  the  exact  weight,  and  not  the  amount  of  oil  used  on 
the  different  engines,  it  is  the  amount  of  oil  that  is  issued  to  a  man  a 
month.  That  keeps  the  oil  account  straight.  My  suggestion  is, 
that  instead  of  measuring  the  oil  to  a  man,  the  oil  should  be  weighed 
to  him,  which  would  be  more  accurate. 

Mr.  Henderson  :  The  system  I  spoke  of  contemplated  having 
oil  cans  in  common,  not  necessarily  every  man  getting  the  same  can 
each  time,  as  the  cans  are  all  supposed  to  be  the  same  size.  As  long 
as  the  oil  can  is  full,  it  is  of  no  moment  whether  he  gets  his  own  can 
or  not ;  he  merely  was  charged  with  the  amount  of  oil  as  he  came  in 
that  was  used  from  the  can. 

Mr.  John  Mackenzie  (N.  Y.  C.  &  St.  L.  R.  R.)  :  I  understood 
the  account  was  kept  against  the  engineer  and  not  against  the  engine. 
I  do  not  understand  how  under  the  pooling  system  you  are  going  to 
charge  the  engine  with  the  oil  ;  you  must  necessarily  charge  your  en- 
gineer, not  only  with  the  oil,  but  with  the  coal  he  uses.  Each  man 
is  charged  with  so  much  oil  and  so  much  coal  a  day,  and  at  the  end 
the  record  is  kept  by  the  man  and  not  by  the  engine. 

Mr.  T.  S.  \\.v.\\ an  {^Railway  Engmeering  Review^  :  I  would 
like  to  hear  about  the  method  of  keeping  the  account  of  coal  ;  it  seems 
to  me  the  books  differ  among  ordinary  men. 


Discussion  on  the  Pooling  of  Locomotives  155 


The  Chairman  :    I  presume  Mr.  Wells  is  keeping  tab  on  these 
questions. 

Mr.  Jos.  Cockfield  (C.  &  N.-W.  R.  R.)  :  I  have  read  Mr. 
Wells'  paper  carefully,  being  interested,  especially  so  inasmuch  as  on 
the  road  with  which  I  am  connected,  we  ventured  recently  on  pooling 
engines  -or  engineers.  But  from  this  paper,  on  the  12th  page,  you 
will  note  he  says  :  Men  must  have  regular  rest,  while  engines  are 
needing  only  repairs."  Can  we  not  infer  from  this  statement  that  the 
engines  are  lying  in  the  roundhouse  waiting  for  the  regular  engineers 
to  get  rest  ?  I  never  could  understand  that  this  was  necessary.  We 
have  always,  when  regular  engineers  were  assigned  to  engines,  had 
extra  men  take  the  engine  and  make  a  trip,  the  engines  making  just 
as  much  mileage,  in  fact,  as  though  the  engineers  were  in  the  pool.  As 
I  have  said  before,  we  have  gone  into  this  pooling  system,  and  so  far  • 
we  are  very  well  pleased  with  the  results. 

My  friend,  Mr.  Deems,  may  wonder  at  this  statement,  as  we  have 
come  to  an  issue  on  the  pooling  of  engineers  and  engines,  but  we  find, 
as  has  been  said  in  the  papers,  that  you  have  to  prepare  for  any  new 
thing  that  is  introduced.  The  same  thing  in  pooling  engines  or 
assigning  runs,  or  any  other  method  that  presents  itself  where  there 
is  a  change. 

We  went  into  this  pooling  of  engines  very  thoroughly,  by  discuss- 
ing the  matter  with  the  men  and  getting  them  interested,  and  when 
we  started  to  do  it  we  found  it  worked  very  successfully. 

Now,  our  method  in  regard  to  handling  that  oil  and  coal  question' 
is  about  as  follows  :  Each  engineer  has  his  individual  engine  and. 
valve  oil  cans ;  small  oilers  are  left  on  the  engine.  The  coall 
account  is  taken  individually  with  the  engineer,  the  same  as  here- 
tofore. 

1  also  read  in  the  paper  in  regard  to  making  some  comparisons 
with  marine  engines,  hoisting  engines,  etc.  I  do  not  think  there  can 
be  any  comparison,  because  the  locomotive  has  different  conditions 
to  contend  with.  In  climbing  a  hill  the  engine  is  worked  very  hard, 
and  in  going  down  you  shut  off  the  steam,  and  I  do  not  think  there  is 
any  machine  in  existence  that  is  abused  so  much  or  requires  more 
care  than  the  locomotive  engine. 

Now  the  matter  of  tools  is  a  very  important  one  in  this  connec- 
tion, and  we  find,  on  entering  into  this,  that  it  is  necessary  to  have 
certain  tools  assigned  to  an  engine  and  inspected  by  an  inspector 
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provided  for  the  purpose.  We  expect  it  is  going  to  cost  us  a  trifle 
more,  going  into  this  system,  on  account  of  the  method  we  are 
required  to  adopt  in  taking  care  of  the  engine,  first- — setting  up 
wedges,  packing  cocks  and  throttles  in  cabs,  and  such  other  duties 
performed  by  engineer.  It  is  also  necessary  to  employ  some  addi- 
tional help  to  clean  the  headlights  and  parts  of  locomotive  above  the 
running  board.    This  was  heretofore  done  by  the  enginemen. 

Mr.  W.  G.  Wallace  (C.  &  N.-W.  R.  R.)  :  I  would  like  to  say 
a  few  words  in  regard  to  this  pooling  system.  It  seems  that  the  pool 
is  coming,  and  what  we  want  is  to  get  at  it  right.  Now,  as  there  are 
two  sides  to  every  question,  there  are  two  sides  to  this  one,  and  of 
course  the  older  man  that  has  been  accustomed  to  run  a  regular 
engine  does  not  like  the  pool  because  he  usually  has  the  best  there  is 
any  way,  and  he  rather  hates  to  give  up  a  good  thing  ;  but  the  other 
man,  that  otherwise  will  always  have  to  run  the  poorer  engine,  will 
like  the  pooling  system  all  right.  He  says:  'T  would  have  a  poor 
engine  if  I  was  running  a  regular  engine,  but  now  I  get  a  crack  at  all 
of  them."  So  it  is,  and  as  the  young  men  are  a  little  in  the 
majority,  I  think  they  will  see  the  pool  put  into  effect.  The 
matter  of  handling  oil  and  coal  is  something  that  can  be  taken 
up  by  different  systems  of  railroads  in  a  manner  that  will  give  them 
the  closest  check  on  the  engineers,  and  it  does  not  matter  whether 
you  weigh  the  oil  or  measure  it.  In  measuring,  when  you  find  an 
engineer  who  will  put  the  valve  oil  measure  on  the  stove  so  as  to  get 
all  the  oil  out  of  it,  no  one  is  going  to  beat  him  very  much.  I  think 
in  the  inspection  of  the  locomotive  is  where  you  are  going  to  make 
your  success  in  pooling. 

Suppose  I  am  an  engineer.  I  come  in  on  an  engine  under  the 
pooling  system.  Of  course,  I  am  tired  when  I  get  in,  but  I  give  the 
engine  an  ordinary  looking  over.  The  side  rods  may  need  a  little 
keying,  perhaps  the  main  rods  ;  the  wedge  may  be  a  little  slack,  and 
several  little  things  about  the  engine  need  attention  ;  still  she  is  not 
very  much  worse  than  when  I  got  her.  I  am  not  going  to  trouble 
myself  to  get  after  those  keys,  and  if  she  runs  cool,  and  the  brasses 
are  not  far  enough  apart  so  that  the  insj^ector  will  call  my  attention 
to  it.  Those  keys  have  worked  up  a  little  with  me  ;  and  when  the 
next  man  takes  her,  it  is  the  same  thing.  Soon  it  develops  into  a  hot 
bearing,  or  the  brasses  are  pounded  out  of  shape.  Now,  if  we  go  to 
work  and  inspect  that  engine,  any  good  live  inspector  can  set  up  a 
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wedge  or  key  up  the  rod,  and  do  necessary  repairs  on  a  locomotive, 
so  that  it  ought  to  run.  Now,  when  we  call  the  engineer,  and  he 
goes  out  on  that  engine,  he  should  not  be  held  responsible  for  an  en- 
gine failure  under  those  conditions,  unless  it  is  through  some  neglect 
of  his.  If  he  neglects  to  fill  the  cups  or  properly  lubricate  the  en- 
gine, why,  then,  he  is  held  responsible  for  the  failure  ;  but,  with  those 
exceptions,  the  engineer  should  not  be  held  responsible  for  the  engine 
failure,  any  more  than  the  conductor  should  be  held  for  a  hot  box  on 
a  sleeping  car.  I  think,  when  you  put  your  engines  in  as  good  con- 
dition as  you  can  get  them,  call  your  engineer,  and  send  him  out 
with  an  engine  which  is  in  condition  to  make  a  good  run  or  success- 
ful trip,  that  you  will  have  the  success  in  pooling  that  you  expect  to 
get,  or  that  you  are  working  for.  If  that  is  not  done,  then  you  can 
not  hold  the  engineer  responsible,  and  you  get  the  results  in  failures. 
So  far  as  the  men  with  whom  I  come  in  contact  are  concerned — that 
is,  the  engineers — they  like  the  pooling ;  and  if  the  cab  fixtures  are 
packed  nicely,  so  that  they  can  see  out  of  the  cab  in  cold  weather, 
and  such  work  as  that  done,  I  do  not  know  why  the  men  will  not 
support  that  system. 

Mr.  Mackenzie  :  I  believe  this  pooling  system  is  brought  out  as 
a  matter  of  economy.     Is  that  the  idea  ? 

Mr.  Wallace  :    I  presume  so. 

Mr.  Mackenzie  :  We  have,  say,  six  passenger  trains  which  we 
call  very  fast,  on  the  line  with  which  I  am  connected.  They  are 
not  very  fast,  but  it  is  fast  for  us.  I  think,  if  I  were  to  undertake 
to  pool  the  engineers  on  those  passenger  engines,  and  I  were  to  say, 
"  First  in,  first  out ;  take  whatever  engine  there  is  on  hand,"  I  would 
^et  myself  into  trouble,  for  the  simple  reason  that  we  know  very  well, 
when  a  man  is  acquainted  with  a  run,  he  will  handle  it  better  than  the 
man  that  is  not;  and  in  the  pooling  system,  the  men  who  would  run  these 
fast  trains  would  only  come  on  once  a  week.  Now,  they  all  have  a 
better  idea  what  that  speed  has  got  to  be  on  that  train,  compared  to 
one  that  has  been  running  a  week  ;  and  I  think,  if  we  were  to  put  an  ex- 
tra man  on  there  once  in  a  while,  we  would  find  he  would  not  handle  the 
train  as  nicely  as  the  one  that  is  regularly  upon  the  train,  and,  as  far 
as  pooling  is  concerned,  it  will  have  considerable  effect  on  that  work. 

Mr.  Wallace  :  I  understand  this  is  a  pooling  of  the  engines, 
not  a  pooling  of  the  runs.  You  may  have  your  regular  runs  and 
assign  your  men  to  these  runs,  but  you  furnish  the  engine  just  the 
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same  as  you  furnish  the  train  and  the  conductor.  What  has  been 
said  regarding  an  engineer  that  is  accustomed  to  handling  a  train  is 
true.  There  are  very  few  time  cards  that  are  made  out,  on  which 
there  is  not  some  place,  from  one  end  of  the  division  to  the  other, 
where  there  is  an  opportunity  for  a  man  to  make  up  a  little  time,  or 
to  crowd  his  time  a  little  when  he  is  approaching  a  station  where 
there  is  work  to  do,  so  that  he  can  possibly  leave  that  station  on 
time,  that  a  man  not  accustomed  to  the  run  would  not  do,  which 
would  result  in  a  higher  fuel  consumption.  With  the  engines  in  the 
pool,  the  man  could  have  his  regular  run  just  the  same  ;  simply  the 
man  is  called  for  the  run  and  takes  an  engine  to  the  train,  the  same 
as  a  conductor  ;  you  take  care  of  the  engine. 

Mr.  J.  A.  Graham  (C.  L.  &  W.  R.  R. ):  In  regard  to  keeping 
tools  on  the  engine,  I  think  you  all  know  that  has  been  an  open  ques- 
tion for  a  long  time.  On  page  13,  the  second  paragraph,  it  says  in 
the  pool  as  we  have  it,  each  engine  is  equipped  with  headlight  and 
signal  oil  cans,  and  the  necessary  tools  in  locked  boxes,  the  keys 
being  kept  on  a  large  board  in  the  foreman's  office.  I  have  seen  it 
tried  several  times  to  have  keys  returned  at  the  end  of  each  trip,  but 
never  knew  it  to  be  successfully  carried  out. 

The  matter  of  keeping  tools  on  engines  is  quite  an  important 
question,  and  one  I  have  always  found,  in  my  experience,  very  diffi- 
cult of  adoption,  and  unless  the  inspector  is  instructed  to  replace 
tools  that  are  missing  and  then  take  the  man  to  task  for  those  that 
are  gone,  I  do  not  know  how  you  are  going  to  take  care  of  the  tools. 
Pooling  engines  seems  to  be  the  coming  practice,  and  if  it  is,  we  have 
got  to  be  prepared  for  it ;  but  I  think  the  majority  of  those  that  have 
had  the  direct  handling  of  engines  with  that  system  will  say  that  it  is 
not  entirely  satisfactory.  I  do  not  think  you  can  run  engines  as 
economically  that  way,  on  oil,  at  least,  as  you  can  where  you  have 
regular  men  on  them  ;  nor  do  1  think  that  an  engineer  that  has  to  run 
one  engine  today  and  another  tomorrow,  and  so  on,  is  able  to  do 
quite  as  good  work  as  he  can  where  he  has  the  one  engine.  When  it 
can  be  so  arranged,  it  seems  to  me  that  better  results  can  be  obtained 
where  two  crews  run  one  engine,  or  having  three  crews  run  two  en- 
gines, at  least  allowing  the  engineer  the  same  fireman  ;  in  that  way 
the  engineer  and  fireman  learn  to  understand  each  other,  and  it 
seems  to  nie,  better  results  can  be  obtained  in  that  way. 

...Mk.M.  'J'.  Bkntlky  (C:.  &  N.-VV.  R.  R.):    Speaking  of  the  han- 
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dling  of  tools  on  locomotives,  the  practice  that  we  had  in  force  was 
this  :  Each  engineer  was  supplied  with  a  small  tin  box  with  his  num- 
ber on  ;  these  boxes  were  large  enough  to  contain  all  necessary  small 
tools,  water  glasses,  etc.  When  the  engineer  got  off  his  engine  the 
box  was  removed  and  placed  in  the  store  room  so  as  to  be  ready 
when  required  for  the  following  trip.  With  this  method  of  handling 
them  the  engineers  were  directly  responsible,  as  they  could  not  com- 
plain of  tools  being  lost  by  anyone  but  themselves.  The  large  tools 
were  kept  fastened  up' in  the  back  tank  box  and  kept  track  of  by  the 
engine  inspector,  who  reported  when  seals  had  been  broken  or  tools 
were  missing. 

Mr.  Henderson  :  A  gentleman  spoke  of  the  question  of  taking 
care  of  tools  ;  I  think  he  referred  to  the  way  that  matter  was  handled. 
On  the  Norfolk  &  Western  road  we  had  regular  printed  forms  giving  a 
full  list  of  tools  ;  when  the  engineer  took  an  engine  he  was  supposed  to 
sign  this  receipt  for  the  tools.  It  was  his  place  to  look  in  the  box  to  see 
that  they  were  there  ;  when  the  engine  came  in  on  the  other  end,  the 
inspector,  or  some  one  designated,  was  to  see  that  the  tools  were  in  the 
box,  and  he  gave  a  receipt  to  the  engineer,  so  that  if  any  tools  were 
missing,  and  they  found  that  the  engineer  had  received  them  at  one 
end,  he  was  charged  with  the  loss. 

Mr.  F.  T.  Benjamin  (C.  &N.-W.  R.  R.):  In  talking  about  pooling 
of  engines,  the  question  came  up,  How  are  the  tools  to  be  handled  ? 
There  has  always  been  more  or  less  trouble  with  engineers  over  short- 
age of  tools,  when  in  charge  of  the  engine.  Before  we  entered  into 
the  pool,  each  engine  was  carefully  inspected  and  shortage  of  tools 
made  good  by  the  roundhouse  foreman,  and  a  record  made  of  same. 
After  that  the  engineer  was  held  responsible  for  all  tools  lost  while 
the  engine  was  in  his  charge.  After  adopting  this  rule,  very  little 
trouble  was  experienced  owing  to  the  loss  of  tools,  as  the  men 
understand  they  have  to  make  them  good.  Before  entering  into  the 
pool  it  was  talked  over  with  the  men,  and  they  soon  understood 
by  going  into  the  pool  they  would  get  more  rest  and  the  engines 
would  also  make  an  increased  mileage.  At  one  time  I  was  very  much 
opposed  to  pooling  engines,  but  today  I  am  very  much  in  favor  of  it, 
and  I  believe  all  the  large  systems  have  got  to  come  to  it  sooner  or 
later.  In  talking  it  over  with  the  men  it  will  not  be  hard  to  adopt  it, 
after  they  understand  what  is  wanted. 

One  gentleman  spoke  in  regard  to  keeping  the  cocks  of  the  boiler 
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head  in  good  condition.  Every  time  one  of  the  engines  is  washed 
out  each  cock  is  inspected,  packed  and  put  in  good  condition  ;  the 
hole  in  the  bottom  water  glass  cock,  also  in  gauge  cocks  are  opened 
by  the  man  who  has  the  work  in  charge.  The  wedges  are  also  cared 
for  by  one  of  the  roundhouse  men.  At  first,  some  of  the  older  engi- 
neers did  not  want  the  wedges  set  up  by  anyone  but  themselves.  It 
was  found,  when  the  wedges  were  set  up  on  engines  to  which  they  had 
been  assigned,  that  they  were^  quite  as  slack  as  those  on  engines 
which  had  been  run  by  younger  men.  When  an  engine  arrives  at  the 
roundhouse  it  is  inspected  very  carefully  by  the  inspector,  as  well  as 
by  the  engineer,  and  if  anything  is  found  which  the  engineer  has  not 
reported  we  take  him  aside  and  talk  it  over  with  him.  On  the  second 
offense  we  are  a  little  more  severe. 

One  gentleman  said,  ''Of  course  the  old  man  is  opposed  to  it, "but 
we  find  some  men  that  are  opposed  to  anything  new  that  is  started ; 
but  in  my  opinion  they  will  all  be  more  in  favor  of  the  pool  in  the 
end  than  they  are  at  present. 

Mr.  Rhodes  :  I  want  to  say  something,  not  so  much  on  the 
question  of  pooling,  as  to  speak  in  connection  with  the  discussion  of 
these  papers  before  the  Western  Railway  Club.  I  have  belonged  to 
this  club  for  a  number  of  years  past,  and  I  used  to  know  the  entire 
attendance  ;  today,  I  find  I  do  not  know  one-fourth  of  the  members 
here  ;  they  look  as  though  they  were  the  new  young  men  that  are 
being  drawn  into  our  club  discussions.  I  have  no  doubt  that  many 
do  not  know  the  author  of  the  paper  on  piece  work  in  railroad  shops, 
or  the  author  of  the  paper  on  pooling  locomotives.  Let  us  ask,  who 
are  these  men  ?  The  superintendents  of  motive  power  from  their 
roads?  Are  they  master  mechanics  of  any  big  system  ?  No  ;  the  first 
man,  I  believe,  is  a  practical  machinist.  The  next  man  is  running 
freight  engines.  Now  let  us  see  if  a  change  is  not  taking  place.  The 
first  paper  would  be  creditable  to  any  master  mechanic  ;  the  second 
paper,  I  think,  would  be  quite  creditable  to  any  superintendent  of 
motive  power. 

When  we  were  discussing  the  question  of  piece  work  prices,  one 
gentleman  agreed  that  if  these  things  were  equijtably  arranged  and 
could  be  equitably  arranged  between  the  managers  and  the  employes, 
that  undoubtedly  a  piece  work  basis  was  the  most  equitable  in  pay- 
ing for  labor.  How  are  we  going  to  get  this  condition  of  things? 
It  seems  to  me  that  we  are  going  to  get  it  by  getting  closer  together. 
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I  would  say  that  this  ought  to  be  a  red-letter  day  for  the  Western 
Railway  Club,  because  we  have  been  entertained  and  very  much  in- 
terested, in  what  ?  In  papers  from  the  rank  and  file,  not  from  the 
head  men.  I  say  that  this  last  paper  on  pooling  locomotives  would 
puzzle  some  master  mechanics,  some  superintendents,  some  general 
managers  to  reproduce. 

One  of  the  last  speakers  said  that,  with  regular  engines,  many 
minor  repairs  are  often  left  undone,  but  that  the  pool  got  things  ac- 
complished, and  that,  where  they  did  not  have  the  pool,  the  men  who 
made  the  repairs  themselves  would  invariably  put  off  and  put  off  the 
repairs.  This  strikes  me  pretty  hard,  because  I  have  just  moved  out 
into  the  west,  and  I  have  bought  myself  a  piece  of  property,  and  I 
am  a  little  particular  about  some  things  that  I  want  to  have  done, 
but  I  am  just  tenacious  enough  to  want  to  do  them  myself.  The 
result  is  that  there  are  a  whole  lot  of  things  accumulating  that  do  not 
get  done,  and  I  am  gradually  coming  to  the  conclusion  that  I  will 
have  to  get  somebody  to  do  these  things  for  me  if  I  ever  expect  to 
get  them  accomplished. 

I  think  the  first  time  my  attention  was  called  to  pooling  engines  was 
on  the  middle  division  of  the  Pennsylvania  railroad  in  the  year  1877, 
under  Mr.  McCrea,  who  was  then  superintendent  of  that  division. 
This  was  one  of  the  beginnings  of  pooling,  and  it  has  been  introduced 
and  talked  about  in  many  meetings  since  then.  We  had  a  discussion 
at  this  Club  in,  I  think,  1896,  when  it  was  up  for  a  topical  discus- 
sion. On  the  road  I  am  connected  with,  we  are  very  strongly  in 
favor  of  pools. 

We  are  also  giving  a  good  deal  of  attention  to  continuous  running 
of  locomotives.  Although  I  am  strongly  in  favor  of  continuous  run- 
ning of  locomotives,  I  want  to  cite  a  case  to  show  that  the  subject 
has  not  received  the  attention  that  it  ought  to  receive.  This  spring 
we  had  four  engines  on  a  certain  division,  two  through  passenger 
trains  west,  and  two  through  passenger  trains  east.  Those  four  en- 
gines were  worth  $10,000  apiece — that  is,  $40,000.  It  wks  found 
that  the  run  for  the  round  trip  was  339  miles,  and  it  was  found  that 
the  engines  could  be  turned  around  and  brought  back  to  the  starting 
point  daily,  and  by  doing  so  we  would  cut  the  money  invested  in 
locomotives  in  half.  Instead  of  having  $40,000  invested  in  engines, 
we  had  $20,000  invested  in  engines.  Such  economy  is  wonderful, 
where  it  is  carried  out  to  any  great  extent.     Those  two  engines  now 
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on  that  run  make  339  miles  a  day,  or  10,170  miles  a  month.  What  is 
going  to  make  this  method  of  handling  these  trains  successful?  It 
depends  entirely  upon  the  capacity  of  the  engine  to  make  339  miles  a 
day  without  a  failui'e  ;  and  how  are  we  going  to  make  these  runs  day 
after  day  without  failure  ?  Simply  by  watching  every  failure,  and  by 
not  resting  satisfied  until  we  feel  that  the  cause  of  each  failure  has 
been  investigated  and  bettered  ;  and  I  would  urge  upon  anybody 
who  is  trying  to  get  more  mileage  out  of  engines,  as  far  as  the  ma- 
chinery is  concerned,  do  not  rest  satisfied  with  a  failure  until  you  are 
able  to  answer  satisfactorily  this  question,  ''What  have  I  done  to 
make  this  kind  of  accident  less  liable  to  occur?"  When  a  man  in 
the  ranks  is  not  able  to  answer  such  a  question,  he  can  always  go  to 
his  superior  and  say  to  him:  "Now,  here  we  have  had  a  broken 
valve  ;  we  have  had  trouble  which  occurred  on  the  road.  Now,  for 
my  information,  tell  me  what  you  have  done  that  is  going  to  make 
this  less  liable  to  happen.  Arfe  you  introducing  something  new,  or 
what  are  you  having  done  to  make  it  less  liable  to  occur  ?  " 

At  another  time,  on  a  long  run,  there  may  be  a-  hot  eccentric,  or 
a  broken  eccentric  strap  or  bolts.  Let  us  ask  again,  ''What  have  we 
done  to  make  hot  eccentrics  less  liable  to  occur  ?  "  If  we  renew  with 
the  same  kind  of  eccentrics,  put  in  the  same  kind  of  bolts,  I  do  not 
think  we  have  done  our  duty,  and  long  continued  runs  will  not  be 
successful.  However  small  and  insignificant  engine  failures  may  be, 
if  we  make  them  less  liable  to  occur,  I  believe  we  will  reach  the  con- 
dition in  which  our  shops  will  be  so  careful,  and  our  work  will  be  so 
well  done,  that,  in  place  of  having  some  of  the  men  advocate  pool- 
ing, we  will  have  master  mechanics,  and  superintendents,  and  gen- 
eral superintendents,  all  recognizing  pooling  as  the  most  economical 
way  to  operate  locomotives. 

The  Chairman  :  If  no  one  else  desires  to  speak  on  the  subject, 
we  will  ask  Mr.  Wells  to  close  the  discussion. 

Mr.  M.  E.  Wklls  :  I  do  not  know  that  I  have  very  much  more 
to  say.  I  would  like  to  answer  Mr.  Conger.  He  does  not  agree  with 
me  when  I  say  that  "it  is  the  engine,  and  not  so  much  the  crew,  that 
gets  an  important  train  through  on  time."  I  must  say  that  what  I 
have  said  is  true  in  our  ex])erience.  Our  officials  do  not  pick  certain 
engineers  for  the  important  fast  merchandise  trains,  but  they  do  pay 
a  great  deal  of  attention  to  what  engine  goes  on  these  runs.  I  will 
tell  you  where  there  might  be  a  difference.     If  the  train  was  late, 
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there  might  be  some  difference  as  to  the  amount  of  time  the  various 
engineers  would  make  up. 

In  regard  to  the  oil,  we  handle  it  in  this  way:  We  take  our  cans 
to  the  oil  house,  partly  full  or  empty,  as  the  case  may  be.  The  oil  man 
has  a  measure  with  small  pieces  of  wire  soldered  in  crosswise,  mark- 
ing pints  and  half  pints.  He  fills  our  cans,  and  can  tell  very  closely 
as  to  how  much  it  has  taken  and  how  much  we  are  to  be  charged 
with.     This  is  not  as  accurate  as  weighing,  however. 

In  regard  to  coal  records,  tanks  are  filled  to  a  uniform  height  at 
all  division  points  by  the  hostlers.  I  take  an  engine  with  the  tank 
filled,  and,  when  I  leave  it,  I  am  charged  with  the  coal  it  takes  to  fill 
it  again  to  this  uniform  height.  While  this  is  not  absolutely  correct, 
nor  as  near  as  might  be  got  by  weighing,  it  is  very  close  and,  I  be- 
lieve, would  average  very  well,  during  a  month,  with  even  the  weigh- 
ing method. 

In  regard  to  comparing  marine  engines  with  locomotives,  I  under- 
stand very  well  that  there  is  a  vast  difference  in  the  work  they  do. 
All  that  I  wish  to  argue  and  prove  is  that  it  is  possible  to  get  a  great 
deal  more  work  out  of  a  locomotive  under  the  pooling  arrangement 
than  under  the  old  method  of  each  engineer  having  a  regular  engine  ; 
and  if  two  or  three  engineers  can  run  one  marine  or  stationary  engine 
successfully,  so  two  or  three  engineers  can  run  one  locomotive  suc- 
cessfully. And  our  experience  in  the  pool  has  proven  that  fifty-two 
engineers  can  successfully  run  thirty-seven  different  engines.  The 
man  in  charge  of  the  waterworks  engines  in  the  city  of  Omaha  told 
me  recently  that  their  largest  engine  had  run  as  long  as  a  year  at  a 
time  without  having  steam  shut  off.  We  cannot  expect  such  perform- 
ances from  locomotives,  but  we  certainly  can  expect  more  than  five 
or  six  hours  work  out  of  each  twenty-four. 

As  to  inspection,  I  can,  I  think,  safely  say  that  it  is  the  most 
important  thing  to  be  considered  in  the  pooling  of  locomotives. 
Engine  inspectors  become  very  proficient  in  their  work.  I  can  safely 
say  that  they  become  expert — that  is,  when  no  mistake  has  been 
made  in  the  selection  of  the  man  to  start  with.  They  must  be  trained 
men  in  their  particular  line.  Do  not  imagine  that  all  an  inspector 
has  to  do  is  to  be  able  to  tell  a  loose  nut  when  he  sees  it,  and  argue 
from  that  that  almost  anyone  can  inspect  a  locomotive,  for  ''almost 
anyone  "  will  not  make  the  right  kind  of  an  inspector.  I  think  the 
decrease  in  engine  failures  is  quite  remarkable  with  us,  and  I  must 
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repeat  here  that  it  is  certainly  due  to  the  right  kind  of  inspection. 

One  gentleman  has  spoken  of  each  engineer  having  his  individual 
tools  in  a  locked  box  which  he  transfers  from  one  engine  to  another. 
We  have  very  little  trouble  losing  tools.  A  tool  inspector  looks  over 
the  engines  when  they  come  in,  and  any  missing  tools  are  checked  up 
against  the  engineer  bringing  in  the  engine. 

As  a  rule,  an  engineer  has  a  regular  fireman ;  but  during  very 
heavy  business  rushes  it  is  found  difficult  to  keep  them  together ;  and 
we  have,  during  such  a  time  this  fall,  had  our  engineers  and  firemen 
listed  separately, — there  being  a  greater  number  of  the  latter  than  of 
the  former,  so  that,  at  such  times,  an  engineer  may  run  weeks  without 
having  the  same  fireman  twice.  But  the  trains  make  their  time  just 
the  same,  which  certainly  argues  well  for  the  high  average  ability  of 
the  firemen. 

The  prime  object  of  pooling  locomotives  is  to  get  greater  mileage 
out  of  each  engine.  Now  this  can  be  done  in  different  ways  ;  and 
if  there  are  a  large  number  of  trains,  and  the  time  card  is  so 
arranged,  very  good  mileage  can  be  made  by  doubling  back  and 
forth  over  divisions  averaging  about  a  hundred  miles  ;  but  if  the 
time  card  will  not  permit  this,  the  mileage  can  usually  be  made  by 
running  through  two  or  more  divisions.     Gentlemen,  I  thank  you. 

Adjourned. 
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Forsyth,  A. 

Noble,  L.  C. 

Synnestvedt,  Paul. 

Furry,  Frank 

Parish,  Le  Grand 

Taylor,  J.  W. 

Gardner,  J.  W. 

Peck,  Peter  H. 

Thurtell,  B.  W. 

Haskell,  B. 

Perry,  A.  R. 

Tratman,  E.  E.  Russell 

Hatswell,  T.  J. 

Piatt,  E.  W. 

Wickhorst,  M.  H. 

Henry,  W.  L. 

Rapp,  M.  E. 

Whitridge,  J.  C. 

Hetzler,  H.  G. 

Reilly,  T.  S. 

Williams,  J.  C. 

Hill,  Jas.  W. 

Roberts,  C.  A. 

Woods,  J.  L. 

Hyndman,  F.  T. 

Rupert,  W.  T. 
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President  Hetzler  :  The  minutes  of  our  last  meeting  have  been 
sent  to  each  of  the  members,  and  if  there  are  no  corrections  they  will 
stand  approved  as  published.  The  Secretary  will  please  read  the 
names  of  the  new  members  who  have  been  accepted  by  the  Board  of 
Directors. 

The  Secretary  then  read  the  following  : 

W.  B.  Sharp,  Patterson-Sargent  Paint  Co.,  Chicago,  111. 

G.  H.  Brown,  Dist.  M.  M.,  C,  U.  &  St.  P.  Ry.,  Dubuque,  Iowa. 

J.  O.  Bradeen,  M.  M.,  L.  S.  &.  M.  S.  Ry.,  Norwalk,  Ohio. 

Thos.  Knowles,  Chief  Engineer,  Dearborn  St.  Passenger  Station,  Chicago,  III. 

F.  R.  Coates,  Western  Repr.,  Weber  Joint  Mfg.  Co.,  Chicago,  111. 

A.  W.  Jones,  Div.  M.  M.,  D.  &  R.  G.  R.  R.,  Salida,  Colo. 

T.  J.  Sullivan,  Gen'l.  Foreman,  Erie  R.  R.,  Huntington,  Ind. 

Chas.  James,  Foreman,  Erie  R.  R.,  Huntington,  Ind. 

S.  S.  Voorhees,  Chemist,  N.  Y.  C.  &  H.  R.  R.  R.,  West  Albany,  N.  Y. 

E.  G.  Edwards,  Draftsman,  N.  Y.  C.  &  H.  R.  R.  R.,  West  Albany,  N.  Y. 

J.  H.  Van  Buskirk,  Chief  Draftsman,  N.  Y.  C.  &  H.  R.  R.R.,  West  Albany.  N.Y. 

The  President  :  We  will  now  proceed  to  the  paper  of  the  day 
by  Mr.  Paul  Synnestvedt.  Mr.  Synnestvedt  will  read  his  paper  and 
make  such  comments  and  remarks  as  he  desires. 
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Patents  :  What  They  are  Not 

By  Paul  Synnestvedt 

It  is  not  the  purpose  of  this  paper  to  present  a  lengthy  treatise  on  patents, 
from  a  strictly  legal  standpoint,  but  rather  to  try  and  give  to  the  members  of  the 
Western  Railway  Club  a  little  instruction  from  the  standpoint  of  a  railway  man, 
which  the  writer,  from  almost  constant  association  with  railway  men  and  railway 
work,  still  feels  himself  to  be,  although  for  some  years  past  his  more  immediate 
occupation  has  been  the  practice  of  patent  law. 

But  few  of  our  busy  railroad  men  have  had  opportunity  or  occasion  to  apply 
their  minds  to  studying  the  subject  of  patents,  and  it  necessarily  follows  that  but 
a  very  small  proportion  have  any  proper  conception  as  to  the  nature  of  a  patent 
right  ;  or,  to  put  it  differently,  what  a  patent  is  ;  or  more  accurately  still, 
perhaps,  what  it  is  not,  what  relation  one  patent  bears  to  another,  and  whence 
arise  so  many  apparently  anomalous  situations  as  are  encountered  under  our  pat- 
ent law. 

Most  men,  who  are  blessed  with  at  least  ordinarily  astute  minds,  naturally 
^suppose  that  when  an  inventor  takes  out  a  patent  he  gets  thereby  a  right  to  pro- 
ceed unmolested  with  the  manufacture,  sale  and  use  of  his  invention.  That  is  not 
the  case,  however,  as  we  shall  see  from  a  little  investigation. 

The  origin  of  the  erroneous  idea  above  stated  may,  perhaps,  be  traced  to  the 
language  employed  in  the  patent  grant  itself,  and  in  the  constitutional  clause 
which  is  really  the  basis  of  the  patent  system. 

It  was  provided  in  the  Constitution  that  Congress  should  have  the  power  "  to 
promote  the  progress  of  science  and  useful  arts,  by  securing  for  limited  times  to 
authors  and  inventors  the  exclusive  right  to  their  respective  writings  and  discov- 
■eries. "  Under  this  provision  of  the  Constitution,  laws  were  passed  providing  for 
the  grant  of  patents.  The  foundation  upon  which  such  laws  are  built  involves  the 
idea  of  a  contract  between  the  inventor  and  the  public.  In  exchange  for  a  full 
and  complete  disclosure  of  the  invention,  to  be  preserved  in  the  public  records, 
and  accessible  at  all  times  to  the  public,  the  government  agreed  to  undertake  to 
-secure  to  the  inventor  the  exclusive  right  to  his  invention  for  a  term  of  years. 
From  the  beginning,  the  language  employed  in  the  patent  itself  followed  the 
wording  of  the  above  constitutional  clause.  Notice,  for  example,  the  fac  simile 
■copy  reproduced  on  page  173,  signed  by  George  Washington  and  countersigned  by 
Thomas  Jefferson,  which  is  taken  from  what  is  said  to  be  the  first  patent  ever 
issued  by  the  United  States.  It  was  granted  Jan.  31,  1791,  to  Francis  Bailey  of 
Philadelphia,  and  related  (to  quote  the  patent  itself)  to  certain  "  Methods,  not  be- 
fore known  or  used,  for  forming  punches,  by  which  to  impress  on  the  Matrices  of 
Printing  Types,  whether  such  Types  be  for  Letters  or  Devices,  as  well  as  to  impress 
•on  any  Metal  or  other  substance  capable  of  receiving  and  retaining  impressions, 
various  Marks  which  are  difficult  to  be  counterfeited." 
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The  grant  recites  that  "the  said  Invention  appears  to  be  useful  and  important,  " 
and  that  "in  pursuance  of  the  Act  entitled  'An  Act  to  promote  the  progress  of 
useful  Arts,'  "  there  is  granted  "  to  the  said  Francis  Bailey,  his  Heirs,  Adminis- 
trators and  Assigns,  for  the  Term  of  fourteen  years,  the  sole  and  exclusive  Right 
and  Liberty  of  using  and  vending  to  others  the  said  Improvement,  according  to  the 
true  Intent  and  Meaning  of  the  Act  aforesaid." 

The  essential  features  of  the  grant  have  not  really  been  changed  since  the 
foundation  of  the  patent  system  over  one  hundred  years  ago. 

On  another  page  will  be  found  reproduced  a  fac-simile  copy  of  the  grant  of  a 
patent  recently  issued  to  Mr.  John  W.  Cloud,  lately  of  Chicago,  111.,  on  a  car 
truck.  Examination  of  the  terms  of  this  modern  grant  will  show  that  it  does  not 
differ  materially  in  substance  from  the  early  one,  except  perhaps  in  the  recital  of 
the  several  steps  taken  by  the  inventor  to  procure  the  patent.  It  will  be  noticed 
that  this  grant  also  purports  to  convey  "  the  exclusive  right  to  make,  use  and  vend 
said  invention  throughout  the  United  States  and  the  Territories  thereof." 

As  a  matter  of  fact,  neither  of  the  above  grants  give  the  inventor  the  right  to 
make,  sell,  or  use  his  own  invention,  but  only  the  right  to  prohibit  or  frevetit  oth- 
ers from  making,  using  or  selling  his  invention  for  a  definite  number  of  years,  for 
the  infringement  of  which  right  he  may,  under  the  law,  recover  damages  or  profits 
from  the  infringer. 

That  by  the  grant  of  a  patent  the  government  does  not  give  the  inventor  the 
right  to  make,  sell  or  use  his  own  invention,  is  evident  from  the  fact  that,  prior  to 
such  grant,  he  already  has  such  riglit,  provided  there  are  no  patents  to  earlier 
inventors  which  he  infringes  ;  and  in  case  such  other  patents  or  conflicting  rights 
exist,  the  mere  issue  of  a  patent  to  him  will  not  relieve  from  the  charge  of  infringe- 
ment any  attempt  to  make,  use  or  sell  his  patented  device,  whether  such  attempt 
be  made  by  him  or  anyone  else. 

It  is  the  word  "exclusive  "  that  really  gives  character  to  the  grant — the  right 
to  exclude  or  prohibit  others  from  doing  something.  Whether  a  patentee  has  a 
right  to  operate  under  his  own  patent  or  not,  is  entirely  dependent  upon  the  exist- 
ence or  non-existence  of  prior  claims  held  by  others,  which  would  be  infringed  by 
such  operation  ;  and  this  is  a  question  entirely  different  from  the  question  as  to 
whether  this  particular  patentee's  rights  are  valid,  or  infringed  by  later  inventors. 

What  has  been  said  concerning  the  nature  of  the  patent  grant  will,  perhaps, 
help  to  explain  what  so  many  have  difficulty  in  understanding,  i.e.,  how  it  can  be 
possible  for  more  than  one  to  hold  what  appears  to  be  a  valid  patent  upon  sub- 
stantially the  same  thing.  As  a  matter  of  fact,  that  is  not  possible  ;  it  is  only  an 
appearance.  The  difficulty  generally  arises  in  a  case  where  one  man  holds  what  is 
known  in  patent  law  as  a  broad  or  generic  patent  upon  a  certain  invention  which 
has  been  improved  upon  by  others  in  various  ways,  the  others  securing  patents 
upon  their  several  improvements .  The  man  who  holds  a  broad  or  generic  patent 
has  a  right  to  prohibit  its  use  by  everyone  else,  so  long  as  his  grant  continues, 
alive  ;  but  he  has  7iot  the  right  to  prevent  or  prohibit  others  from  exercising  their 
inventive  faculties  in  the  development  of  impro7>eme)its  upon  his  invention,  nor 
has  he  the  right  to  prevent  or  interfere  with  others  securing  patents  upon  such 
improvements.    That  would  not  "promote  "  the  progress  of  science  and  the  use- 
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ful  arts,  but  manifestly  retard  it.  As  has  been  well  stated  by  the  U.S.  Supreme 
Court,  the  disclosure  of  a  broad,  generic  or  pioneer  invention  not  only  does  not 
stop  or  check  dev'elopment  along  the  same  line,  but  rather  serves  to  stimulate  it. 

To  illustrate  the  distinction  between  what  is  known  as  a  generic  and  what  is 
known  as  a  specific  patent,  and  the  rights  of  the  parties  holding  the  same,  let  us 
take,  as  an  example,  the  case  of  a  car  coupler.  Suppose  A  invents  an  improved 
vertical  plane  coupler  or  drawbar,  comprising,  essentially,  three  parts,  a  head,  a 
knuckle  and  a  lockmg  Suppose  he  is  the  first  who  has  ever  employed  such 

three  parts  in  combination  in  a  coupler.  He  is  entitled  to  and  can  procure  a 
patent  upon  the  combination  between  a  head,  a  knuckle  and  a  locking  pin,  his 
claim  being  entitled  to  the  broadest  interpretation  by  the  courts. 

Suppose  B  now  takes  a  coupler  made  in  accordance  with  A's  invention,  and, 
in  using  the  same  or  studying  upon  it,  works  out  a  different  form  or  arrangement 
of  the  locking  pin  and  knuckle.  B  is  entitled  to  procure,  on  the  filing  of  proper 
papers,  a  patent  on  his  invention,  claiming  his  specific  or  particular  improvement 
on  A's  generic  invention.  The  existence  of  A's  patent  has  not  had,  and  obviously 
should  not  have,  any  effect  at  all  in  preventing  B  from  securing  a  perfectly  valid 
patent  on  the  specific  improvement  which  he  has  invented  ;  for  a  patent,  be  it 
remembered,  does  not  grant  the  right  to  make  or  use  an  invention,  but  only  the 
right  to  prevent  others  from  doing  so.  The  government  has  given  B  a  patent  on 
his  specific  improvement,  although  it  is  to  be  remembered  that  there  has  been  a 
prior  generic  patent  issued  to  A,  broadly  covering  all  couplers  employing  a  com- 
bination of  a  head,  a  knuckle  and  a  locking  pin.  B's  patent,  therefore,  does  not 
give  him  the  right  to  make  or  use  his  own  invention,  because  his  invention  can  not 
be  made  or  used,  except  in  making  or  using  the  invention  which  is  already  patented  i 
by  A.  Obviously,  if  this  were  not  so,  the  value  of  A's  broad  patent  would  be  de- 
stroyed as  soon  as  anyone  patented  an  improvement  upon  it. 

The  enforcement  of  such  a  rule  would  practically  upset  the  whole  patent  sys- 
tem, since  nearly  every  invention  is  or  may  be  broad  or  generic  to  others,  in  the 
same  line,  which  follow  after. 

What  the  government  does  give  to  B  is  simply  the  right  to  firohibit  anyone 
else  from  using  that  which  he  originated,  or  his  particular  contribution  to  the  art, 
which  in  this  case  was  a  specific  improvement  upon  the  locking  pin  or  knuckle  of 
A's  coupler.  A,  until  his  patent  expires,  can,  if  he  chooses,  entirely  prevent  B 
from  putting  his  invention  in  practice,  for  the  reason  that  B's  invention  is  of  such 
a  nature  that  it  cannot  be  used  except  in  conjunction  with  the  invention  made  by 
A.  In  the  words  of  the  patent  practitioner,  it  is  but  one  specific  form  of  a  generic 
structure,  of  which  A  holds  the  monopoly. 

On  the  other  hand,  while  A  is  entitled  to  prevent  B,  as  well  as  everyone  else, 
from  making  or  selling  any  couplers  embodying  the  broad  or  generic  invention  on 
which  A  holds  a  patent,  B,  by  virtue  of  his  patent  and  rights  thereunder,  can  en- 
tirely prevent  A  from  appropriating  or  making  any  use  of  his  specific  or  improved 
form  of  knuckle  or  locking  pin.  If  A  wants  to  incorporate  B's  improvement  in 
his  coupler,  he  must  get  the  consent  of  B  by  license  or  purchase.  In  the  absence 
of  such  consent,  he  is  confined  to  the  use  of  his  generic  form  of  coupler,  without 
B's  improvements. 


172  Proceedings  Western  Railway  Club 

The  above  illustration  may  serve  to  make  plainer  the  peculiar  nature  of  a  pat- 
ent grant,  already  explained,  i.  e.,  that  it  is  not  a  grant  by  the  government  of  the 
right  to  make,  use  or  sell  a  man's  invention,  but  merely  a  grant  of  the  right  to 
prevent  or  prohibit  others  from  making,  using  or  selling  it  unless  they  pay  tribute 
to  the  patentee.  It  is  largely  because  of  this  distinction  that  it  is  possible  for  so 
many  perplexing  cases  to  arise  in  which  it  appears  to  the  uninitiated  as  if  a  man, 
having  procured  a  patent,  has  in  some  way  been  unjustly  treated,  because  he  finds, 
when  he  attempts  to  exploit  his  invention  in  practical  work,  some  other  patent  pre- 
viously granted  stands  in  his  way.  It  is  incumbent  upon  patentees,  as  well  as 
those  contemplating  purchases,  manufacture,  or  other  dealing  involving  patent 
rights,  to  find  out  just  what  relation  the  patent  in  controversy  bears  to  others  in 
the  art,  and  guide  their  actions  accordingly.  The  mere  issue  of  a  patent  to  an  in- 
ventor, by  the  government,  shows  nothing  more  than  the  frima  facie  ownership, 
vested  in  the  grantee,  of  a  right  to  prevent  others  from  making,  using,  or  selling, 
the  particular  invention  or  specific  improvement  defined  in  the  claims,  and  indi- 
cates nothing  at  all  as  to  the  existence  or  non-existence  of  any  prior  rights  in  others 
which  may  be  infringed  by  commercial  working  under  the  patent.  That  can  only 
be  ascertained  by  personal  investigation  or  search  by  an  attorney.  It  is  said  the 
patent  shows  only  prima  facie  ownership,  because  all  patents  are  subject  to  be 
defeated  in  case  proper  defense  can  be  brought  against  them  in  the  courts. 


Mr.  Synnestvedt  :  With  the  permission  of  the  Chairman  I  will 
add  a  word  or  two  to  the  substance  of  this  paper,  which,  as  originally 
drawn  by  me,  was  over  twice  as  long  as  it  is  now,  a  large  quantity  of 
matter  which  was  not  strictly  relevant  to  the  particular  point  that  I 
wanted  to  make  plain  having  been  stricken  out  in  revising  it. 

There  has  been,  among  many  railroad  men  with  whom  I  have 
come  in  contact,  a  disposition,  which  is  very  apparent,  at  times,  to 
take  an  unfriendly  attitude  toward  patents,  and,  in  fact,  toward  the 
entire  patent  system  of  the  United  States.  This  is  not  without  a 
cause,  and,  in  a  measure,  a  just  cause.  It  arises,  however,  from  a 
misunderstanding  of  the  nature  of  the  patent  grant — not  so  much  a 
failure  to  understand  what  a  patent  is,  but,  as  I  have  tried  to  put  it 
in  this  paper,  a  failure  to  understand  what  a  patent  is  not.  The  idea 
has  been  that  in  granting  a  patent  to  an  inventor  the  government  de- 
prives the  public  of  something  which  had  theretjofore  belonged  to  it, 
which  you  can  see  is  not  consistent  with  the  fundamental  principle  of 
the  patent  law,  understanding  such  ])rinciple  to  be  to  grant  to  an  in- 
ventor simply  the  right  to  ])rohibit  others  for  a  limited  period  of  time 
from  making  use  of  something  which  was  the  product  of  his  own 
brains.     It  did  not  exist  before,  and  therefore  could  not  have  belonged 


Discussion  on  Patents 


173 


174 


Proceedings  Western  Railway  Glub 


jroiy,Uve'/j/UA/fit^yclp^tlen0^Uiv^  improvement A/n. 


ML 


•i 


Discussion  on  Patents 


175 


to  the  public.  If  it  was  not  the  product  of  the  inventor's  brain,  his 
patent  is  subject  to  be  defeated  in  the  courts.  In  such  case  he  will, 
in  the  first  instance,  have  a  hard  time  to  get  a  patent,  and  after  he 
gets  it,  it  is  practically  worthless  because  of  its  invalidity.  If  the  im- 
provement or  invention  made  by  a  man  is  of  no  commercial  or  prac- 
tical value,  there  is  no  hardship  worked  upon  the  public  by  granting 
to  that  man  the  exclusive  right  to  use  that  thing  for  a  period  of  years, 
because,  certainly,  if  it  has  no  value  nobody  wants  to  use  it. 

In  this  way  the  government,  by  the  patent  system,  grants  to  an 
inventor,  to  a  man,  who,  by  meritorious  service  has  originated  or  de- 
veloped something  new,  a  right  from  which  he  gets  a  reward  propor- 
tioned directly  according  to  the  value  of  the  thing  which  he  has  given 
to  the  public.  That  is  the  theory  and,  to  a  large  extent,  the  practice 
carries  that  out. 

There  is  no  doubt  that  very  many  great  abuses  have  arisen  under 
our  patent  system,  and  it  is  sincerely  to  be  hoped  that  legislation  will 
wipe  them  out. 

Some  steps  in  this  direction  have  been  taken  recently  by  the  enact- 
ment of  statutes  curtailing  certain  privileges  which  have  been  very 
much  abused — privileges  relating  to  the  amending  of  pending  applica- 
tions, for  instance.  Now  when  a  man  makes  an  invention  and  desires  to 
apply  for  a  patent,  the  law  requires  the  filing  of  an  application  in  the 
United  States  patent  ofiice.  The  patent  office  has  a  large  corps  of  ex- 
aminers divided  into  some  thirty-six  different  divisions,  each  divis- 
ion having  charge  of  a  particular  class,  or  related  classes,  of  inventions, 
as  the  railway  division,  for  example.  Every  application  is  filed  in 
the  particular  division  to  which  it  relates,  each  case  being  given  to 
some  individual  examiner,  or  assistant  examiner,  who  takes  it  up  in 
its  turn  and  searches  through  the  records  to  see  whether  it  is  new  or 
not,  who  examines  the  papers  to  find  out  whether  everything  has  been 
presented  in  proper  form  or  not,  and  who  then  communicates  with 
the  inventor,  advising  him  whether  the  case  is  allowable,  or  whether 
it  is  objectionable,  and,  if  so,  stating  the  reasons  for  the  objection. 
The  applicant  then  has  to  trim  down  the  scope  of  his  claims  to  suit 
the  state  of  the  art ;  in  other  words,  he  must  contract  the  boundary 
line  which  he  asserts  embraces  that  which  belongs  to  him  individually, 
so  as  not  to  include  within  that  line  anything  that  belongs  to  anybody 
else. 

The  old  statute  gave  to  the  applicant,  for  every  action  he  had  upon 
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a  case  presenting  new  references  or  reasons  for  rejection,  the  right 
to  two  years'  time  in  which  to  file  an  amendment,  and  by  abuses  which 
arose  under  that  statute  cases  were  not  infrequently  kept  pending  in 
the  patent  office  for  many  years  (some  of  them  as  long  as  twenty 
years),  and  people  coming  along  in  the  meantime  with  intervening 
rights  would  start  out  with  the  manufacture  of  devices  which  they 
thought  were  new  with  themselves,  and  later  find  out  that  somebody 
who  had  an  application  pending  in  the  office  long  prior  to  that  time 
would  get  a  patent  and  stop  them  from  continuing  their  manufacture. 
The  time  limit  for  such  amendments  has  now  been  cut  down  to  one 
year,  just  cutting  the  time  of  the  old  privilege  in  two,  which  is  a  long 
step  in  advance,  and  the  office  force  being  now  nearly  up  to  date  with 
its  work,  and  being  more  rigid  in  requiring  prompt  amendment, 
abuses  such  as  have  just  been  described  are  reduced  to  a  minimum. 

Another  improvement  has  been  made  recently  in  the  amendment 
to  the  statutes,  by  which,  in  suing  for  infringement,  recovery  cannot  be 
had  over  six  years  back.  You  say  that  six  years  seems  a  long  while. 
It  is  much  shorter  than  the  period  allowed  prior  to  the  enactment  of 
this  amending  statute,  which  covered  seventeen  years,  the  whole  life 
of  the  patent. 

I  mention  the  above  as  incidents  to  show  that  there  is  a  disposi- 
tion on  the  part  of  Congress  to  remedy  the  abuses  that  have  arisen 
under  the  patent  system,  and  counsel  that  when  you  are  disposed  to 
take  an  unfriendly  attitude  toward  it  because  you  can  see  that  there, 
has  here  and  there  grown  up  some  abuse  which  appears  to  you  to 
work  injustice,  you  should  pause  and  think,  not  of  the  abuse,  but  of 
the  use,  and  not  take  an  attitude  which  will  do  damage  to  a  thing 
which  is  of  value  to  every  industry  in  the  country — to  the  railroads 
as  much  as  any  other — but  treat  it  with  consideration. 

President  Hetzler  :  (ientlemen,  you  have  heard  the  paper; 
discussion  is  in  order. 

Mr.  C.  L.  Sullivan  (Cloud  Steel  Truck  Co.):  I  read  the  paper 
at  my  office  very  hastily,  and  though  I  am  somewhat  familiar  Avith 
jjatent  office  practice  as  a  mechanical  engineer,  I  ran  across  some- 
thing which  seemed  to  me  somewhat  of  a  contradiction  or  difficulty  in 
the  ])aper. 

Ill  the  first  i)lacc,  the  author  of  the  paper  says  that  the  intent  of  a 
jmtent  is  not  to  give  the  patentee  the  right  to  manufacture  and  sell,  and 
so  on,  his  invention,  but  primarily  to  exclude  others  from  making  and 
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selling  his  invention.  If  that  is  so,  I  would  like  to  ask  the  author  of 
the  paper  the  strict  meaning  of  the  two  words  ''to  make."  On  page 
2,  in  recounting  what  some  of  the  wording  of  Mr.  Cloud's  patent  is, 
it  says  :  "  The  exclusive  right  to  make,  use  and  vend  said  invention," 
and  so  on.  I  say,  I  would  like  the  author  to  give  the  definition  as 
applied  to  patent  office  practice  of  the  words  "to  make."  In  other 
words,  I  would  like  to  know  if  that  does  not  entitle  the  patentee  tO' 
manufacture  his  invention  ? 

Mr.  Synnestvedt  :  I  will  say  in  reply  to  that,  that  if  the  patentee 
before  he  got  his  patent  had  a  right  to  make  it,  he  did  not  get  any 
additional  right  by  the  issuing  of  his  patent.  If  he  did  not  have  a 
right  to  make  it  when  he  got  his  patent,  by  reason  of  the  existence  of 
some  prior  patent  having  a  broad  claim,  the  terms  of  which  he  in- 
fringed, the  issue  of  the  patent  to  him  gave  him  no  right  to  make  it. 

That  is,  the  right  is  threefold  ;  it  is  the  right  to  prohibit  others 
from  7tiaking,  using  and  selling,  and  each  one  of  these  can  be  treated, 
and  must  be  treated,  separately. 

Now,  if  an  inventor  gets  a  patent  and  there  is  some  prior  patent 
in  existence  which  has  some  broad  claim  which  he  infringes,  he  does 
not,  when  he  gets  his  patent,  get  the  right  even  to  make  the  thing. 
The  making  or  manufacturing  of  a  thing  is  just  as  much  an  infringe- 
ment as  the  selling  or  using  of  it.  The  manufacturer  who  makes  it, 
the  agent  who  sells,  and  the  party  or  buyer  who  uses  it,  are  all  equally 
guilty,  and  are  all  liable  to  be  stopped  by  an  injunction  issued  out  of 
court. 

Now,  if  I  have  not  made  myself  clear,  I  would  be  glad  to  have 
further  questions  asked. 

Mr.  Sullivan  :  If  the  inventor  previously  had  a  right  to  make  a 
device  before  he  procures  a  patent,  which  patent  in  the  wording  gives 
him  the  exclusive  right  thereafter  to  make — that  is  the  point  we  want 
to  make  clear — why  he  can  not  continue  making,  exclusively,  the  arti- 
cle. It  seems  to  me  that  the  patent  right  not  only  continues  the  right 
which  he  previously  had,  but  would  he  not  have  the  right  to  make  an 
article  which  at  first  sight  might  not  appear  to  him  to  be  patentable, 
after  making  it  for  a  period,  long  or  short,  should  he  apply  for  and 
procures  the  patent  ?  When  the  wording  of  the  patent  gives  him  the 
exclusive  right  to  make  that  device,  it  seems  to  me  he  continues  to 
have  the  exclusive  right  to  make  the  device.  I  would  consider  that 
so  if  I  were  to  apply  for  a  patent. 
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Mr.  Synnestvedt  :  It  seems  to  me  the  difficulty  arises  from  two 
things.  To  begin  with,  the  patent  relates  only,  or,  as  the  term  is, 
covers  only  the  invention  which  was  novel  and  original  with  the 
patentee.  Whatever  was  novel  or  original  with  the  patentee  was  not 
the  property  of  the  public  before  that  time,  nor  known  to  the  public. 
It  was  known  to  the  patentee,  perhaps,  before  he  applied  for  his  patent, 
and,  as  stated  in  this  paper,  he  had  a  perfect  right  before  he  got  his  pat- 
ent to  manufacture,  provided  there  were  no  prior  rights  in  the  hands  of 
others  which  he  infringed  by  so  doing.  The  difficulty  is  one,  then, 
as  to  the  existence  of  prior  rights  in  others,  and  the  patent  does  not 
change  his  status  as  to  that.  The  patent  is  solely  a  right  to  prohibit 
somebody  else  from  taking  advantage  of  that  new  thing  which  he  in- 
troduced for  the  first  time. 

The  grant  of  such  a  right  is  entirely  consistent  with  the  existence 
of  a  prior  right  on  the  part  of  somebody  else  to  prevent  him  from 
making  the  thing  which  his  patent  covers,  in  a  case  where,  as  I  have 
tried  to  explain,  the  relation  between  inventions  is  that  of  a  generic 
and  specific  patent.  I  certainly  do  not  desire  to  be  understood  as 
saying  that  when  a  man  gets  a  patent,  any  rights  that  he  had  prior  to 
that  time  are  taken  away  from  him,  because,  obviously,  if  at  the  time 
he  got  his  patent  he  was  engaged  in  the  manufacture  of  the  thing  cov- 
ered by  his  patent,  and  thereby  did  not  infringe  anybody  else's  right, 
his  status  as  to  that  is  not  changed  by  the  granting  of  the  patent.  He 
has  just  as  much  right  to  continue  as  he  had  before,  and  no  more. 
The  only  additional  right  he  has  obtained  is  the  right  to  stop  some- 
body else  who  tries  to  appropriate  the  thing  which  he  has  originated, 
his  specific  and  particular  improvement,  the  product  of  his  own  brain, 
which  he,  for  the  first  time,  introduces  to  the  public,  and  in  exchange 
for  the  disclosure  of  which  he  gets  this  grant, 

Mr.  J.  W.  LuTTRELL  (Illinois  Central  R.  R.)  :  Say  that  I  invent 
a  machine,  and  find  that  it  does  not  infringe  other  machines  used 
for  the  same  purpose,  but  I  do  not  care  to  have  it  patented,  have  I 
the  right  to  make,  use  and  sell  this  machine? 

Mr.  S^'nnes'I'vki) r  :  V'es. 

Mr.  Lu i  trkll  :  Then  if  I  want  to  prevent  others  from  making 
that  machine  I  must  have  it  covered  with  a  patent.  Then  I  do  not 
get  this  patent  with  the  object  of  empowering  me  to  manufacture  the 
machine,  but  merely  to  enable  me  to  prevent  others  from  manufac- 
turing it.     Is  that  correct? 
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Mr.  Synnestvedt  :    Precisely  ;*  yes. 

President  Hetzler  :  We  have  a  written  discussion  from  Mr.  J. 
Snowden  Bell,  of  Pittsburg,  Pa.,  which  I  will  .ask  the  Secretary  to 
read. 

The  Secretary  read  the  following  : 

Pittsburg,  Pa.,  December  18,  1899. 
Joseph  W.  Taylor,  Esq.,  Secretary  Western  Raihuay  Club, 

66y  Rookery  Bldg.,  Chicago,  III: 

DE.A.R  SiR: — I  expected  to  be  present  at  the  meeting  of  the  Western  Railway 
Club  tomorrow  and  to  take  part  in  the  discussion  of  Mr.  Paul  Synnestvedt 's  paper 
on  Patents,  but  being  prevented  by  an  unexpected  change  in  my  engagements,  I 
submit  the  following  brief  statement  of  my  views  : 

Upon  a  somewhat  hasty  examination  of  this  paper  I  am  led  to  the  same  general 
conclusion  as  I  recently  expressed  regarding  the  new  Atlantic  type  engines  of  the 
C,  B.  &  Q.  R.  R.,  viz.:  that  while  I  will  not  say  they  are  not  as  good  as  they 
ought  to  be,  they  are  so  good  that  they  ought  to  be  better.  By  "better,"  in  the 
case  of  the  engines,  I  meant  that  they  should  have  had  wide  fireboxes,  and  in  the 
case  of  the  paper,  that  it  might,  with  advantage,  and  without  being  too  lengthy, 
have  given  the  members  of  the  Club  some  suggestions  as  to  the  course  which  it 
would  be  well  for  them  to  follow  in  the  earlier  stages  of  invention,  in  order  to 
stand  in  as  strong  and  safe  a  position  as  possible  in  the  Patent  Office,  in  the  event 
of  a  contest  with  another  applicant  who  is,  either  rightfully  or  wrongfully,  making 
a  claim  to  the  same  invention.  The  inventor  is,  in  most  instances,  an  unwilling 
party  to  such  a  contest,  which  is  known  as  an  "interference,"'  and  is  instituted  for 
the  purpose  of  determining  which  of  two  or  more  applicants  is  the  prior  inventor 
and  entitled  to  a  patent,  and  which  is  usually  lengthy  and  expensive.  It  will  there- 
fore be  readily  seen  that  any  preliminary  precaution  or  measure  of  preparation 
which  would  tend  to  clearly  establish  the  right  of  an  inventor,  in  case  he  should  be 
brought  into  an  interference,  is  of  importance  and  value  to  him. 

Suppose  that  A,  of  Chicago,  and  B.  of  San  Francisco,  independently  make 
applications  for  a  patent  for  an  improvement  of  any  description,  both  claiming  the 
same  invention.  If  it  be  found  by  the  Patent  Office  that  the  invention  is  novel 
and  patentable,  the  question  arises  whether  A  or  B  is  entitled  to  a  patent,  and,  un- 
less concession  of  priority  is  made  by  one  party  to  the  other,  it  must  be  settled  by 
an  interference,  in  which  testimony  may  be  taken  on  both  sides,  and  which  is  de- 
terminable by  the  decisions  of  one  or  more  tribunals  of  the  Patent  Office,  or  by  the 
Court  of  Appeals  of  the  District  of  Columbia,  if  carried  to  that  court. 

It  is  well  settled,  as  a  general  principle  of  law,  that  he  who  first  conceives  an 
invention  is  entitled  to  priority,  if  he  has  proceeded,  zuith  reasojiable  diligence, 
to  reduce  the  invention  to  practice.  There  are  two  forms  of  "reduction  to  prac- 
tice" known  to  the  law;  one  is  termed  "actual"  reduction,  and  consists  in  con- 
structing and  operating  a  device  or  machine  containing  the  invention,  and  the  other, 
which  is  termed  "constructive"  reduction,  consists  in  filing  an  application  for  a 
patent  for  the  invention.  "Actual''  reduction  to  practice,  as  above  defined,  is 
stronger  and  more  conclusive  than  "constructive"  and  should  always  be  made  as 
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«arly  as  possible  by  the  inventor,  if  in  his  power  to  do  so.  As  soon  as  it  is  clear  to 
him,  as  will  be  usually  demonstrated  by  an  "actual"  reduction  to  practice,  that  the 
invention  is  complete  and  in  practical  form,  he  should  make  his  "constructive" 
reduction  or  application  for  patent. 

It  is  to  be  observed  that  the  question  of  diligence  is,  in  the  most  of  cases,  the 
vital  one  in  an  interference,  and  that  therefore  it  does  not  follow  that  the  inventor 
who  was  earliest,  either  in  the  date  of  his  conception  of  the  invention  or  of  his  re- 
duction to  practice,  is  necessarily  the  prior  inventor  in  the  eye  of  the  law.  If  he  is 
shown  not  to  have  been  reasonably  diligent,  the  party  later  in  conception  or  reduc- 
tion will  be  held  to  be  entitled  to  the  award  of  priority  and  to  a  patent  for  the 
invention. 

Having  the  above  general  rules  in  mind,  an  inventor  should  in  every  case  be 
particularly  careful;  first,  to  record  and  fix  the  date  of  every  step  which  he  takes 
in  connection  with  his  invention,  from  its  conception  to  its  reduction  to  practice  ; 
second,  to  make  what  has  been  above  explained  as  an  "actual"  reduction  to  prac- 
tice, just  as  soon  as  he  possibly  can;  third,  to  satisfy  himself  that  he  has  brought 
the  invention  to  complete  and  practical  form  (by  which  is  meant  complete  in  all 
particulars  except  mere  commercial  sizes  and  proportions,  which  are  supposed 
to  be  determined  by  those  who  are  familiar  with  the  art);  fourth,  to  file  an  appli- 
cation as  early  as  practicable  after  he  has  so  satisfied  himself.  If  his  circumstances 
are  such  that  he  is  unable  to  make  an  early  "actual"  reduction,  he  should  work  out 
the  invention  as  fully  as  possible  in  the  form  of  drawings  and  description,  and 
make  an  application  for  patent  ( "constructivs' '  reduction)  as  soon  as  possible. 
Every  sketch,  drawing,  photograph  or  description  relating  to  the  invention  should 
be  dated  and,  if  possible,  witnessed  by  one  or  more  persons  who  could,  if  necessary, 
verify  the  date,  and  it  is  a  good  plan  for  the  inventor,  as  soon  as  the  conception  of 
the  invention  is  complete  in  his  mind,  to  make  a  sketch  or  drawing  illustrating  it 
sufficiently  to  make  its  general  and  ruling  features  plain,  append  a  short  description 
to  the  sketch,  and  have  it  dated  and  witnessed  by  two  intelligent  and  reliable  per- 
sons, upon  whom  he  could  call  to  testify  as  to  its  date,  if  it  should  become  neces- 
sary, in  the  course  of  time,  to  do  so. 

In  many  instances  within  my  observation,  great  delay  and  expense  have  been 
occasioned,  and  in  some,  the  inventor's  rights  have  been  sacrificed,  by  the  difficulty 
•or  impossibility  of  clearly  proving  dates  of  conception,  drawings  and  sketches,  dis- 
closures of  the  invention  to  others,  and  other  matters  preliminary  to  reduction  to 
practice,  this  being  generally  resultant  upon  a  failure  to  record  dates  of  these  things 
at  the  time,  and  the  inability  of  the  inventor  or  his  witnesses  to  accurately  remem- 
ber facts  and  dates,  with  no  records  to  refer  to,  after  the  lapse  of  considerable 
time.  The  simple  precautions  above  suggested  will  always  be  valuable,  and  some- 
times essential,  and  they  may  be  the  means  of  saving  the  inventor  from  a  pro- 
tracted and  expensive  interference.  Last,  but  not  least,'  never  file  a  "caveat."  It 
is  a  delusion  and  a  snare,  conferring  no  protection  whatever,  involving  a  useless 
expenditure  of  time  and  money,  and  being  positively  prejudicial  in  leading  the  in- 
ventor to  an  unfounded  sense  of  security,  and  putting  him  on  record  as  not  having 
completed  his  invention  at  the  date  of  filing  of  the  caveat,  when,  as  a  matter  of 
fact,  the  reverse  may  be  the  case.  j    Snowden  Bell. 
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The  President  :  There  are  other  phases  of  the  question  which 
-might  be  argued.  Mr.  Street,  we  would  be  pleased  to  hear  from  you 
•on  this  subject. 

Mr.  C.  F.  Street  (Dayton  Malleable  Iron  Co.)  :  I  do  not  be- 
lieve I  have  anything  of  importance  to  say  on  this  subject.  There 
is  one  matter  in  connection  with  this  question  of  patents  which  has 
impressed  itself  on  my  mind,  and  that  is  the  seeming  recklessness  of 
the  patent  office  department  in  issuing  patents. 

I  remember  distinctly,  about  two  years  ago,  of  securing  from  the 
Patent  Office  a  copy  of  a  patent  which  had  been  issued  on  what  was, 
to  all  intents  and  purposes,  the  regular  M.  C.  B.  draft  rigging.  The 
drawing  on  which  the  patent  was  granted  was  one  which  was  exceed- 
ingly crude,  and  represented  the  most  common  and  ordinary  applica- 
tion of  the  M.  C.  B.  standard  rigging,  as  it  has  been  in  use  some  thirty 
years;  in  fact,  one  of  the  oldest  types  known.  Of  course,  it  must  be 
difficult  for  the  examiners  of  the  Patent  Office  to  catch  up  anything 
of  that  kind,  but  it  would  seem  to  me  a  thing  which  is  so  well  known 
as  this  application  should  be  familiar  to  an  examiner. 

Another  thing  which  struck  me  in  granting  patents  is  the  seeming 
similarity  between  different  patents.  On  two  or  three  occasions  I 
have  checked  up  claims  in  patents  which,  so  far  as  I  could  see,  were 
almost  exact  duplicates,  and  which  had  been  issued  only  two  or  three 
months  apart.  Of  course,  to  the  uninitiated  these  things  seem  very 
strange,  but  there  may  be  some  good  and  legitimate  excuse  for  such 
things  happening  in  the  Patent  Office. 

There  is  one  feature  in  connection  with  the  patents  which  has  been 
called  to  my  attention  two  or  three  times,  and  that  is  the  issuance  of 
a  patent  on  a  specific  construction.  I  met  with  a  railroad  man  a  short 
time  ago  who  had  obtained  what  he  supposed  were  very  broad  claims. 
The  patent  had  been  granted  and  he  supposed  he  had  very  important 
claims,  but  when  they  were  carefully  analyzed  it  was  found  that  a 
slight  change  from  the  construction  shown  in  his  application  would 
make  it  possible  to  use  his  invention  without  infringing. 

Mr.  Svnnestvedt  :  Mr.  Chairman,  in  reply  to  the  gentleman's 
remarks,  I  would  like  to  say  one  or  two  things  in  addition  to  what  I 
have  already  said. 

To  begin  with,  it  is  just  as  hard,  and  I  think  I  can  say  truthfully, 
harder,  to  get  a  good  patent  today  than  it  was  years  ago.    The  Patent 
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Office  has  issued  a  great  many  poor  patents,  partly  through  the  fault 
of  the  office,  but  more  largely,  I  think,  through  the  fault  of  the 
applicants. 

The  fault  of  the  office  is  largely  excusable  because  of  the  constant 
increase  in  the  mass  of  material  that  has  to  be  examined  by  the  office, 
and  up  to  within  a  very  recent  date  that  material,  comprising  upwards  of 
1,000,000  issued  patents  (including  the  United  States  and  foreign  pat- 
ents), was  not  properly  classified;  the  classification  was  something  fear- 
ful to  behold,  and  to  make  a  reliable  search  was  almost  a  hopeless  task. 
By  persistent  effort,  however,  a  classification  division  has  been  estab- 
lished in  the  Patent  Office,  with  quite  a  liberal  appropriation  to  take 
care  of  its  expense,  and  that  division  is  now  employed  in  revising  the 
classification  and  appears  to  be  doing  the  work  very  thoroughly  and 
well.  There  is  no  doubt  at  all  but  that,  when  the  work  is  finished 
and  the  new  classification  becomes  familiar  to  the  various  officers  in 
the  Patent  Office,  there  will  be  a  marked  improvement  in  the  work 
done  by  the  examining  corps. 

You  can  readily  understand  the  difficulty  of  making  such  an  exam- 
ination as  an  application  properly  requires  in  a  class  such  as,  for 
example,  rotary  engines.  There  are,  if  I  am  not  mistaken,  over 
four  thousand  issued  patents  on  rotary  engines  on  file  in  the  office, 
and  there  are  a  great  many  other  classes  in  which  cross  references  may 
be  found  which  also  have  to  be  examined. 

The  like  may  be  stated  with  reference  to  pneumatic  tools.  Search 
in  this  art  should  be  carried  into  classes  which  people  in  the  ordinary 
study  of  the  subject  would  never  think  to  investigate  at  all,  but  ac- 
cording to  the  new  system  of  classification  all  these  several  related 
classes  are  to  contain  cross  references  to  guide  the  examiners  in  mak- 
ing their  search.  For  instance,  under  a  certain  special  class  will  be 
an  entry,  ''See  also  rock  drills,  dental  pluggers,"  etc.,  and  to  make 
a  thorough  search  the  examiner  goes  into  those  additional  classes  and 
examines  the  patents  under  them. 

The  above  will  serve  to  explain,  as  I  stated,  some  of  the  mistakes 
made  by  the  Patent  Office.  The  mistakes  mac^e  by  applicants  must 
be  explained  on  a  little  different  ground.  First,  because  of  the  lack 
of  proper  appreciation  as  to  what  the  grant  confers,  which,  I  think, 
lies  at  the  foundation  of  a  great  deal  of  this  trouble  and  misunder- 
standing. 

A  man  files  an  application  with  the  idea  that  a  patent  will  give  him 
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a  right  to  make  his  invention.  It  follows,  of  course,  that  when  he  has 
his  patent  he  has  his  right.  If  he  continues  business  for  a  little  while, 
he  stumbles  into  two  troubles — first,  notice  from  somebody  else  that 
he  is  infringing  their  rights,  and,  second,  the  discovery  by  him  that 
somebody  else  is  making  his  identical  structure. 

As  to  the  notice  of  infringement,  he  finds  on  investigation  by  a 
patent  attorney  tha't,  as  a  matter  of  fact  he  does  infringe,  and  that  the 
grant  of  the  patent  to  him  did  not  give  him  the  right  to  make,  use  or 
sell  his  own  invention,  but  only  as  I  have  stated  to  you,  the  right  to 
prohibit  others  from  so  doing ;  that  before  his  patent  was  issued 
other  patents  had  been  issued,  or  another  patent,  to  some  one  prior 
to  him  which  contained  broad,  sweeping  claims,  the  terms  of  which 
cover  his  device  ;  he  must  either  pay  tribute  to  the  prior  patentee,  or 
abandon  further  attempt  to  work  his  invention. 

As  to  the  manufacture  of  the  device  by  others,  which  he  thought  he 
was  protected  against,  he  finds  when  he  serves  notice  upon  them  to 
stop,  that  his  patent  does  not  fully  cover  that  which  belongs  to  him. 
His  claims  are  drawn  too  narrowly,  as  the  speaker  has  remarked,  and 
cover  only  the  little  details  of  construction,  and  the  slightest  change 
one  way  or  the,  other  will  serve  to  evade  them. 

The  only  moral  that  I  can  draw  from  all  this  is  to  counsel  you  in 
patent  matters  always  to  look  out  for  two  things — first,  make  a  search 
to  find  out  whether  you  have  a  right  to  make  and  sell  your  invention 
before  you  go  ahead  with  the  manufacture  (which  is  a  different  mat- 
ter entirely  from  procuring  a  patent);  and,  second,  when  you  file  an 
application  for  a  patent  for  the  purpose  of  stopping  other  people  from 
making  or  selling  your  invention,  get  such  a  claim  in  that  patent  as 
will  properly  protect  you. 

That  can  not  be  done  by  filing  three  or  four  claims  written  off- 
hand, and  when  one  or  two  of  them  are  passed,  striking  the  rest  out, 
and  allowing  the  patent  to  issue  with  those  claims  only  which  went 
through  without  objection.  The  proper  way  is  to  study  the  invention, 
to  find  out  what  are  the  essential  features  of  novelty  and  utility  ;  to 
draw  claims  on  those  worded  as  broadly  as  it  is  possible  to  word  them^ 
having  due  regard  for  the  requirements  of  the  law,  so  that  others  can 
not  appropriate  the  invention  by  making  slight  alterations  in  the 
structure,  and  then  put  forth  a  strenuous  effort  to  get  such  claims 
allowed.  All  of  this  is  a  work  which  requires  the  utmost  care,  and 
is,  I  think,  the  most  important  work  connected  with  the  patent  busi- 
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ness,  and  yet,  strange  to  say,  the  work  which  is  most  generally 
neglected. 

Mr.  Sullivan  :  Several  years  ago,  when  I  was  working  at  the 
drawing  board,  I  had  some  patent  office  work  to  do  for  an  inventor, 
and  during  the  course  of  the  work  the  attorney  who  had  the  patent 
matter  in  charge,  in  the  course  of  certain  remarks  made  this  statement 
for  the  edification  of  the  inventor,  that  if  the  device  (a  device  gotten 
up  to  plane  a  piece  of  wood  or  lumber),  if  it  could  be  used  for  dig- 
ging potatoes,  the  patent  would  cover  it  as  a  potato  digger.  In  other 
^vords,  what  he  meant  to  say  was,  that  the  inventor  was  entitled  to 
the  invention  in -all  possible  ways  in  which  it  could  be  used. 

Now,  to  make  that  clear,  I  sent  to  the  Patent  Office  for  a  file  of 
patents  for  a  certain  device,  and  there  were  a  couple  of  hundred  pat- 
ents forwarded  to  us.  In  looking  them  over  I  found  some  patents 
on — well,  one  was  a  bucket,  a  metal  bucket ;  there  were  two  or  three 
odd  things  of  that  sort  that  on  the  first  glance  bore  no  more  resem- 
blance to  the  device  I  had  in  hand  than  anything  in  the  world,  yet  a 
closer  inspection  showed  that  the  same  device  was  also  common  to 
the  invention  I  had  in  hand.  I  mention  this  to  bring  out  the  point 
that  it  is  necessary  on  the  part  of  the  inventor  to  make  his  specifica- 
tions, and  his  claims  also,  as  broad  as  possible,  so  that  when  he  comes 
to  operate  he  may  not  be  headed  off  by  some  other  patent  on  a  device 
which  it  is  presumed  is  dissimilar,  and  yet  in  an  essential  construc- 
tion is  similar  to  the  intended  invention. 

The  President  :  If  there  is  no  further  discussion  on  this  sub- 
ject we  will  take  up  the  topical  discussion  on  the  closing  of  the  slot  in 
the  M.  C.  B.  knuckle.      Mr.  J.  W.  Luttrell  will  open  the  discussion. 

Mr.  J.  W.  Luttrell  (Illinois  Central  R.  R.)  :  By  way  of  open- 
ing the  discussion  this  afternoon  on  the  subject  of  closing  the  pin 
hole  and  link  slot  in  the  M.  C.  B.  Knuckle,  I  will  (juote  a  few  facts 
as  I  have  found  them  in  my  experience. 

It  is  recognized  by  all  railroad  men  that  the  knuckle  is  the  weak- 
est part  of  the  automatic  coupler.  This  being  the  case  it  is  our  duty 
as  representatives  of  railroads  to  locate  the  trouble,  and  from  investi- 
gations I  have  made,  I  find  that  a  very  large  majority  of  failures 
are  due  to  the  pin  hole  and  link  slot  in  the  knuckle. 

In  order  to  satisfy  myself  on  this  point  I  had  '200  knuckles 
taken  at  random  from  the  scrap  ])ile,  regardless  of  caus2  of  failure, 
and  on  insi)cctiiig  them  I  found  that  (H)  })er  cent,  had  failed  through 
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the  pin  hole,  and  ]  1  per  cent,  through  the  link  slot  ;  71  per  cent,  of  all 
the  failures  was  due  to  weakness  from  pin  hole  and  link  slot. 

On  June  30,  1899,  the  Illinois  Central  railroad  had  thirty-one 
thousand  nine  hundred  and  ninety-seven  (31,997)  freight  cars  equip- 
ped with  M.  C.  B.  couplers,  which  brought  into  use  sixty-three  thou- 
sand nine  hundred  and  ninety-four  (63,994)  knuckles,  and  during 
twelve  months  ending  June  30,  1899,  five  thousand  seven  hundred  and 
sixty-eight  (5,768)  knuckles  were  broken,  or  nine  per  cent.  (9'^)  of 
the  total  in  use.  As  I  have  just  stated,  seventy-one  per  cent.  (71%) 
of  the  failures  I  inspected  was  due  to  weakness  caused  by  the  pin  hole 
and  link  slot,  leaving  twenty-nine  per  cent.  (29%)  due  to  other 
causes.  We  therefore  find  that  during  the  twelve  months  period,  four 
thousand  and  ninety-six  (4,096)  knuckles  failed  on  account  of  pin 
hole  and  link  slot,  and  one  thousand  six  hundred  and  seventy-two 
(1,672)  from  other  causes. 

These  figures  show  that  in  the  operation  of  thirty-one  thousand 
nine  hundred  and  ninety-seven  (31,997)  cars  during  twelve  months, 
four  thousand  and  ninety-six  (4,096),  or  six  and  four-tenths  per  cent. 
{6ro%),  of  the  knuckles  in  use  gave  way  from  the  cause  in  question. 

I  find  from  statistics  that  we  have  in  use  on  railroads  in  the  United 
States  approximately  one  million  three  hundred  thousand  (1,300,000) 
freight  cars.  Assuming  for  sake  of  argument  that  the  experience  of 
other  roads  has  been  similar  to  ours,  namely,  that  six  and  four-tenths 
per  cent.  (6fo%)  of  the  two  million  six  hundred  thousand  (2,600,000) 
knuckles  in  use  fail  annually  from  weakness  of  the  pin  hole  and  link 
slot,  or  one  hundred  and  sixty-six  thousand  four  hundred  (166,400) 
knuckles,  which  at  average  current  market  price  of  one  dollar  and 
sixty-five  cents  ($1.65)  each,  shows  a  loss  to  railroads  of  about  two 
hundred  and  seventy-four  thousand  five  hundred  and  sixty  dollars 
($274,560.00)  per  year. 

Recognizing  the  fact  that  the  Safety  Appliance  Law  prohibit- 
ing the  operation  of  any  car  not  equipped  with  automatic  couplers 
will  be  made  effective  at  an  early  date,  I  would  recommend  that  as 
soon  as  this  law  goes  into  effectjthat  the  weakness  causing  the  large 
loss  just  mentioned  be  overcome,  by  closing  the  pin  hole  and  link 
slot,  and  in  doing  this  I  desire  to  call  your  attention  to  another  great 
benefit  to  be  derived  from  this  change  namely  —  the  increased 
wearing  surface  of  the  inner  face  of  the  knuckle  which  will  very  ma- 
terially prolong  its  life.     With  the  knuckle,  as  at  present,  the  wearing 
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surface  is  about  seventeen  and  one-half  {17 yo)  square  inches;  with 
the  link  slot  closed  it  would  be  increased  twenty-eight  per  cent. 
(28%),  or  to  twenty-two  and  one-half  (22^)  square  inches. 

It  is  a  well  known  fact  that  when  the  inner  face  of,  the  knuckle  is 
worn'beyond  a  certain  limit,  cars  become  uncoupled,  when  in  mo- 
tion, without  disarrangement  of  the  locking  device.  The  closing 
of  the  link  slot  will  improve  this  condition  twenty-eight  per  cent. 
(28%),  it  having  increased  wearing  service  to  that  extent. 

The  proposed  change  in  the  knuckle  will  increase  its  weight  about 
nine  and  one-half  (9 )  pounds;  also  increase  its  cost  thirty-eight 
(3§)  cents,  which,  however,  is  insignificant  when  compared  with  the 
saving  to  be  effected  by  its  closing,  for,  as  I  have  shown  above,  nine 
per  cent.  (9%)  of  all  knuckles  in  use  fail  annually,  and  six  and  four 
tenths  per  cent.  (Qi%%)  of  them  fail  through  the  pin  hole  and  link 
slot,  leaving  two  and  six-tenths  percent.  (2to%),  or  sixty-seven  thou- 
sand six  hundred  (67,600)  knuckles  failing  from  other  causes  through- 
out the  United  States,  and  it  is  on  this  number  we  would  have  to  pay 
increased  price  of  thirty-eight  (38)  cents  each  on  account  of  increased 
weight,  or  twenty-five  thousand  six  hundred  and  eighty-eight  dollars 
($25,688.00),  leaving  a  net  saving  of  two  hundred  and  forty-eight 
thousand  eight  hundred  and  seventy-two  dollars  ($248,872.00)  per 
annum  to  railroad  companies  by  closing  of  the  pin  hole  and  link  slot 
in  M.  C.  B.  knuckles,  to  say  nothing  of  the  benefit  derived  from  the 
increased  wearing  surface. 

President  Hetzler  :  Gentlemen,  this  is  a  very  interesting  sub- 
ject, and  there  should  be  considerable  discussion.  Mr.  Smith,  we 
will  be  pleased  to  hear  from  you. 

Mr.  Smith  :     I  have  nothing  to  say  just  now. 

Mr.  Sullivan:  1  have  had  some  experience  in  the  matter  which  Mr. 
Luttrell  writes  so  well  on,  that  is,  the  closing  of  the  slot  in  the  knuckle. 
A  few  years  ago  I  was  connected  with  one  of  the  malleable  iron 
companies  which  is  handling  automatic  couplers,  and  on  one  of  the 
roads  with  which  it  had  some  considerable  business  and  on  which  road 
the  majority  of  the  cars  were  ecpiijjped  with  automatic  couplers,  the 
suggestion  was  made  by  some  one  that  they  try  the  experiment  of 
closing  the  slot  in  the  knuckle  on  the  front  and  back  of  the  engines 
and  the  results  were  so  satisfactory  that  the  road  almost  immediately, 
or  as  fast  as  the  work  could  be  done,  changed  the  knuckles  on  the 
cars  of  its  own  line,  that  is,  on  the  cars  that  were  ke])t  on  its  own  line. 
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It  was  an  ore  hauling  road,  and  so  kept  a  large  number  of  cars  on  its  own 
line.  I  cannot  recall  the  figures,  but  the  saving  was  very  material, 
not  only  in  the  matter  of  knuckle  breakage,  but  also  in  the  wear  of 
knuckles.  That  was  one  case  demonstrating  the  value  of  closing  the 
slot  and  pin  hole  in  the  knuckle. 

Of  course,  after  a  majority  of  the  cars  of  the  country  are  equipped 
with  the  automatic  coupler,  there  will  be  no  need  of  the  slot  and  the 
pin  hole,  and  then  it  might  as  well  be  closed  as  not.  There  will  be 
some  trouble  met  with  in  doing  that,  because  of  the  increased  difficulty 
of  making  the  knuckle  sound;  the  coring  will  have  to  be  carefully 
done. 

In  the  case  of  the  knuckles  I  have  in  mind,  in  closing  up  the 
slot  they  simply  closed  it  in  the  pattern,  and  did  not  take  into  con- 
sideration carefully  enough  that  there  would  be  trouble  from  increased 
shrinkage,  etc.,  and  they  did  meet  trouble  at  that  time,  but  it  was 
easily  overcome  after  it  was  once  met  and  understood. 

I  think,  from  my  knowlege  of  automatic  couplers,  that  all  the  ad- 
vantages will  be  gained  that  Mr.  Luttrell  speaks  of,  in  closing  the  slot 
and  the  pin  holes. 

President  Hetzler  :  Mr.  Sullivan,  you  undoubtedly  had  con- 
siderable trouble  in  making  couplings  on  sharp  curves.  Usually  peo- 
ple have  considerable  trouble  in  that,  where  two  cars  are  standing  on 
a  sharp  curve. 

Mr.  Sullivan  :    Without  the  use  of  the  link  ? 

The  President  :  Yes  ;  without  the  use  of  the  link  between  the 
two  couplers. 

Mr.  Sullivan  :  In  making  coupler  tests  I  have  found  curves  on 
which  you  cannot  make  automatic  couplings.  I  tested  seven  or  eight 
couplers  at  one  time,  on  a  piece  of  road  in  that  particular,  trying 
couplers  on  curves,  and  found  they  would  not  couple  on  a  curve;  that 
is,  curves  in  the  shop  yards.  Of  course,  such  a  curve  is  not  often  met 
with. 

Mr.  Luttrell:  I  would  like  to  ask  the  degree  of  curve  where 
you  had  this  trouble  ? 

Mr.  Sullivan  :  That  was  some  three  years  ago.  I  do  not  recall 
what  the  degree  of  curve  was;  it  was  a  pretty  sharp  curve,  where  the 
track  came  into  the  yard  and  then  went  around  a  little  building  in 
the  yard,  and  it  made  a  very  abrupt  curve  to  get  around  the  building. 

Mr.  J.  W.  J>uttrell  :   We  have  in  our  Burnside  shop  yard  20-de- 
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gree  curves,  and  experience  no  trouble  in  coupling  cars  on  them.  Six- 
degree  curves  are  about  as  short  as  are  used  in  main  line  tracks. 
Sharp  curves  in  shop  yards  should  not  stand  in  the  way  of  an  im- 
provement in  the  construction  of  the  M.  C.  B.  coupler. 

Mr.  Sullivan  :  I  do  not  think  it  is  an  objection.  I  do  not  think 
there  will  be  any  difficulty  in  providing  schemes  for  coupling  cars  on 
such  curves  as  that,  even. 

Mr.  p.  H.  Peck  (C.  &  W.  I.  R.  R.)  :  My  experience  agrees  with 
Mr,  Luttrell's  precisely.  We  find  a  great  many  couplers  where  the 
lug  will  break  off.  A  great  many  times  the  pin  holes  get  so  flat  that 
you  can  not  get  an  ordinary  sized  pin  in,  which  shows  it  would  not  do 
that  provided  it  was  solid,  and  I  agree  with  Mr.  Luttrell  that  most  all 
of  the  breakages  come  from  that  slot  or  the  pin  hole,  or  the  two  com- 
bined. .  We  find  that  experience  borne  out  by  our  scrap  pile,  the 
same  as  Mr.  Luttrell  has. 

Mr.  Street  :  I  have  a  suggestion,  though  I  do  not  want  to  be 
considered  as  advocating  it.  It  occurs  to  me  at  the  present  time  that 
it  might  be  well  to  close  up  the  slot,  but  to  leave  the  pin  hole.  I 
have  not  given  the  matter  enough  study  or  thought  to  know  whether 
it  would  be  a  good  thing  or  not,  but  there  is  no  reason,  so  far  as  I 
can  see,  why  the  knuckle  would  not  have  ample  strength  if  the  slot  be 
filled  up  and  the  pin  hole  left,  and  it  would  be  a  simple  matter  to  use 
an  inverted  U  bolt  through  the  pin  holes  to  pull  the  cars  off  sidings  and 
around  sharp  curves.  The  bolt  can  be  made  to  drop  into  each  knuckle 
and  have  sufficient  length  to  prevent  a  variation  in  the  height  of  the 
cars  from  pulling  it  out  of  the  one  knuckle.  It  seems  to  me  the  great- 
est weakness  in  the  knuckle  is  caused  by  the  slot  and  not  by  the  pin 
hole.  I  doubt  very  much  if  the  knuckle  would  flatten  with  the  pin 
hole  if  it  was  not  for  the  slot. 

I  do  not  wish  to  be  understood  as  advocating  this  plan,  as  it  is 
merely  a  suggestion  that  occurs  to  me  while  sitting  here. 

Mr.  Peck  :  I  asked  that  (juestion  about  a  year  ago.  I  heard  of 
the  device  and  thought  it  was  a  good  one,  but  possibly  never  men- 
tioned it.  They  took  two  knuckles  and  put  a  link  between  them,  and 
used  a  strip  over  the  top  of  the  knuckles  resting  on  the  drawbar,  so 
that  it  would  not  drop  through  the  drawbar.  That  looked  like  a  very 
simple  device. 

Mr.  J.  W.  Ll'  i  i  RKi.L  :  In  my  examination  I  was  very  careful  in 
locating  the  weak  i)()ints  of  the  knuckle.    ( )f  the  200  damaged  knuckles 
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examined,  120  had  failed  through  the  pin  hole  and  22  through  the  link 
slot.  The  closing  of  link  slot  with  pin  hole  remaining  will,  to  some 
extent,  strengthen  the  knuckle,  but  my  experience  is  such  as  to  con 
vince  me  that  the  pin  hole  is  a  greater  detriment  than  the  link  slot. 
I  am  of  the  opinion  that  both  should  be  closed,  and  I  believe  that  if 
the  members  of  this  Club  will  make  a  careful  investigation  they  will 
endorse  the  stand  I  have  taken. 

Mr.  R.  D.  Smith  (C,  B.  &  Q.  R.  R.  )  :  I  think  that  we  all  agree 
with  Mr.  Luttrell  that  it  is  advisable  to  abolish  the  slot  and  the  link 
pin  hole  in-the  knuckle  of  the  M.  C.  B.  coupler,  but,  as  I  understand 
the  question,  the  most  important  part  of  the  problem  is  to  make  a 
provision  for  pulling  cars  out  of  places  where  the  M.  C.  B.  coupler 
will  not  operate.  There  are  many  industrial  concerns  in  Chicago  that 
have  tracks  on  which  the  couplings  cannot  be  made  with  M.  C,  B. 
couplers,  and  I  believe  that  all  the  roads  entering  Chicago  also  have 
a  few  such  places  on  their  tracks.  To  my  mind  the  devising  of  some 
means  of  pulling  these  cars  from  just  such  places,  when  the  link  slot 
and  pin  hole  are  discontinued,  seems  to  be  the  vital  factor  of  the  dis- 
cussion, and  I  have  hoped  to  hear  suggestions  made  with  this  end  in 
view. 

I,  and  probably  most  of  the  other  members,  have  noticed  a  ring 
on  the  corners  of  Pennsylvania  cars,  and  also  on  the  B.  &  ().  cars, 
which  apparently  is  there  for  the  purpose  of  pulling  cars  out  of  places 
where  couplings  cannot  be  made.  I  have  noticed  these  rings  for  sev- 
eral years,  and  it  has  been  suggested  to  me  that  a  device  of  this  kind 
would  be  a  good  thing  to  use  when  the  link  slot  and  pin  hole  of  the 
M.  C.  B.  knuckle  is  closed  up.  I  do  not,  however,  believe  that  any- 
thing of  that  sort  would  be  accepted,  as  it  would  require  a  chain  or  a 
switch  rope,  and  make  too  much  slack  between  the  cars  even  in  pull- 
ing them  a  short  distance  around  short  curves. 

We  have  used  a  loop,  like  that  suggested  by  Mr.  Street,  in  our 
passenger  yard,  but  it  requires  the  presence  of  the  pin  hole,  and  I 
think  it  is  equally  as  important  to  close  up  the  pin  hole  as  it  is  to 
close  up  the  link  slot  opening.  There  have  been  suggestions  made  to 
me  regarding  yokes  to  slip  over  the  two  knuckles,  and  my  friend  Mr. 
P'orsyth,  sitting  alongside  of  me,  has  made  a  sketch  of  what  might 
possibly  be  a  good  arrangement.  It  is  simply  an  enlarged  link,  or 
yoke,  that  is  wide  enough  to  be  slipped  over  the  knuckle,  but  I  think 
it  is  open  to  objection  on  account  of  its  weight. 
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Now  I  have  a  suggestion  to  offer  in  this  line,  and  that  is  to  have 
on  top  of  the  present  knuckle  a  boss  or  horn  over  which  to  put  an 
ordinary  link,  and  pull  the  cars  in  that  way.  It  strikes  me  that  some- 
thing of  that  sort  would  be  very  much  better  than  anything  attached 
to  a  car  for  doing  the  same  work.  I  want  to  say  again  that  I  entirely 
agree,  as  I  believe  all  the  members  will,  that  it  is  advisable  to  close 
up  the  opening  in  the  pin  hole,  but  I  would  like  to  hear  some  sug- 
gestions from  makers  of  drawbars  as  to  what  provision  they  will  make 
for  pulling  cars  from  places  where  they  cannot  be  coupled,  to  a  track 
where  the  coupling  can  be  made. 

Mr.  E.  E.  Russell  Tratman  {Engi7ieeri?tg  Ne7os) :  There  is,  or 
was,  on  the  market  an  M.  C.  B.  coupler  with  a  solid  knuckle  having 
neither  slot  nor  pin  hole,  and  intended  specially  for  use  in  connection 
with  the  link  coupler.  It  was  called  the  "Perfection"  coupler,  and 
was  introduced  in  1892  by  Stilger  &:  Strosler,  of  Louisville,  Ky.  The 
pin  holes  were  in  the  coupler  head  or  drawbar,  in  the  center  line.  To 
couple  up  with  a  link,  the  solid  knuckle  was  swung  back,  and  a  pin 
dropped  into  the  hollow  coupler  head,  just  as  in  an  ordinary  link  and 
pin  drawbar.  It  seems  to  have  been  but  little  used,  and  now  to  have 
gone  out  of  use,  as  the  Interstate  Commerce  report  shows  only  nine 
cars  equipped  with  the  "Perfection"  coupler  in  189.5-96-97,  and  none 
at  all  in  1898.  Still  the  idea  is  worth  considering  in  connection  with 
the  subject  under  discussion. 

The  President:  We  have  a  communication  here  from  Mr. 
Rhodes,  which  I  will  ask  the  Secretary  to  read. 

The  Secre'J'arv  :  This  does  not  relate  so  much  to  closing  the  slot  in 
the  knuckle  entirely,  as  it  does  to  shortening  the  distance  between  the 
opening  of  the  lugs. 

Lincoln,  Neb.,  December  18,  1899. 

A/r.  Jos.  W.  7\tylor,  Secretary  lVester7i  RaUzvay  Club, 
66j  Rookery  Bldg-.,  Chicago: 

Dear  Sir: — I  notice  with  a  good  deal  of  interest  that  the  subject  of  closing  the 
knuckle  opening  in  M.  C.  B.  couplers  will  come  up  at  the  Western  Railway  Club 
meeting  to-morrow  afternoon. 

I  do  not  think  any  more  important  matter  could  be  discussed.  It  is  rather  sin- 
gular, that  with  all  the  discussions  and  reports  and  good  work  that  has  been  done 
by  the  Master  Car  Builders  in  the  matter  of  designs  and  specifications  for  the  M. 
C.  B.  coupler,  the  subject  of  the  distance  between  opening  of  lugs  has  hardly  been 
discussed  at  all,  and  this  opening  remains  without  any  material  change  from  when 
the  knuckle  was  first  designed,  and,  moreover,  without  any  specific  dimensions 
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as  to  -cvliat  the  size  should  be.  I  have  seen  knuckles  measuring  at  the  opening, 
from  \y%  inches  up  to  "1%  inches.  No  one  takes  any  exceptions  to  such  a  variation, 
although  it  is  a  vital  point  in  connection  with  the  strength  of  the  knuckle.  Twelve 
years  ago  when  the  M.  C.  B.  coupler  for  freight  service  was  first  being  investiga- 
ted, and  when  different  classes  of  breakages  were  recorded  and  kept  more  accu- 
rately than  today,  knuckle  lug  breakages  were  the  feature  of  all  records  and  reports. 
This  condition  was  doubtless  aggravated  at  that  time,  owing  to  the  greater  varia- 
tion in  height  of  drawbars  that  then  existed,  and  the  fact  that  single  lugs  had  fre- 
quently to  take  the  entire  strain  of  the  work  of  the  drawbars,  whether  it  was  buf- 
fing or  pulling.  This  condition  has  been  much  improved  since  Congress  adopted  a 
law  fixing  the  maximum  height  of  drawbars  at  34)^  inches  from  the  center  of  the 
bar  to  the  top  of  the  rail,  and  the  minimum  at  31  ^  inches.  Even  with  these  figures 
in  the  very  excellent  report  presented  to  the  Master  Car  Builders'  Association  in 
June  of  last  year,  the  committee  clearly  shows  (see  Fig.  35,  page  191,  M.  C.  B. 
1899,  annual  report),  that  with  maximum  and  minimum  height  of  drawbars  coup- 
led together,  single  lugs  only  will  be  coupled.  I  quote  as  follows  from  the  report: 
"By  the  action  of  Congress  the  height  of  drawbars  has  been  fixed  at  34^  inches 
maximum  and  31^  inches  minimum.  The  line  from  which  to  measure  has  been 
determined  by  the  Interstate  Commerce  Commission  as  the  center  line  of  the 
shank  of  couplers.  It  may,  therefore,  happen  that  a  high  car  with  its  center  line 
of  drawbar  34  ?^  inches  above  the  rail,  may  have  a  head  which  is  raised  so  that  the 
knuckle  extends  six  inches  above  the  center  line  and  three  inches  below.  And  to 
this  may  be  coupled  a  low  car  with  the  head  of  the  coupler  dropped  so  that  the 
knuckle  extends  six  inches  below  the  center  line  and  three  inches  above.  It  will  be 
seen  from  Fig.  35  that  the  contact  faces  of  the  couplers  in  actual  engagement  are 
limited  to  one  lug  of  each  knuckle,  and  instead  of  being  six  inches,  as  is  intended  by 
the  law,  they  are  reduced  to  three  inches,  and  so  are  very  liable  to  jump  past  each 
other  on  rough  track.  "  I  do  not  think  that  any  better  argument  could  be  presented 
for  adding  metal  to  these  lugs.  The  committee  not  only  shows  that  with  cars  con- 
forming in  height  to  the  maximum  and  minimum  allowed  by  law,  there  is  danger  on 
rough  track  of  one  car  disengaging  from  the  other  by  the  knuckles  passing  over  each 
other,  but  it  also  shows,  beyond  room  for  question,  that  single  knuckle  engagements 
do  occur  in  service,  and  I  do  not  believe  that  any  one  of  us  would  say  that  any  sin- 
gle lug  notv  made,  is  strong  enough  and  safe  enough  to  stand  all  the  fulling  a7id 
buffing  of  trai7is  that  freight  cars  are  siibjected  to  in  service, 

I  believe  these  couplers  in  a  general  way  have  more  than  met  the  expectations 
and  the  requirements  of  the  railroad  men,  who,  years  ago  through  the  late  Mr.  E. 
B.  Wall,  determined  that  the  proper  principle  on  which  to  make  a  safe  coupling  for 
car  equipment  was  a  design  that  consisted  of  coupling  automatically  in  a  vertical 
plane.  Yet  at  a  recent  hearing  before  the  Interstate  Commerce  Commission  it  was 
reported  by  one  of  the  inspectors  of  the  commission  that  25  per  cent  of  the  M.  C.  B. 
couplers  were  out  of  order.  I  believe  we  will  all  agree  that  even  if  half  this 
condition  of  bad  order  prevails,  every  effort  must  be  made  to  produce  a  better 
showing.  I  believe  it  will  not  be  disputed  that  knuckle  breakages  are  still  one 
of  the  greatest  causes  of  failure  with  the  M.  C.  B.  coupler.  The  Master  Car  Build- 
ers' committee  of  1899,  has  shown  beyond  dispute  that  living  up  to  the  law's  re- 
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quirements  we  will  have  every  now  and  then  single  lug  engagements.  Can  there- 
be  any  stronger  argument  for  making  a  move  to  strengthen  the  single  lugs,  and  is 
there  anything  that  will  strengthen  them  so  much  as  adding  a  quarter  of  afz  inch 
more  metal  to  each  lug:"  We  do  not  refer  so  much  to  the  strongest  and  best 
knuckles  now  made.  Perhaps  their  breakages  in  lugs  may  not  be  excessive.  It 
will  not  be  disputed,  however,  that  there  are  scores  of  knuckles  that  will  be  materi- 
ally strengthened  with  a  little  more  material  in  the  lugs.    Why  not  allow  this? 

A  year  ago  the  C,  B.  &  Q.  railroad  company  ordered  fifty  steel  knuckles  cast 
with  1^-inch  lug  openings.  These  knuckles  were  distributed  to  the  master  me- 
chanics of  seven  of  the  divisions  of  the  C,  B.  &  Q.  with  instructions  to  apply  the 
knuckles  to  the  way  cars.  The  rules  on  the  C,  B.  &  Q.  require  all  air  brake  cars 
to  be  fitted  with  M.  C.  B.  couplers,  and  as  all  air  brake  cars  are  required  to  be 
placed  in  the  front  part  of  the  train,  it  results  in  the  link  and  pin  bars  getting  next 
to  the  way  car.  It  was,  therefore,  considered  that  these  knuckles  would  be  placed 
in  the  most  objectionable  part  of  the  train,  if  there  was  any  objection  to  their  use. 
They  have  now  been  in  service  over  a  year,  and  I  believe  I  am  safe  in  saying  that 
the  first  complaint  has  yet  to  be  made  to  a:ny  officer  of  the  C,  B.  &  Q.  railroad  com- 
pany. The  reason  that  no  complaint  is  offered,  we  believe,  is  very  evident.  The 
heaviest  single  D  shaped  link  measures  but  1^4^  inches  deep,  the  opening  in  knuckle 
being  \  j4  inches.  There  can  be  no  question  as  to  the  ability  to  make  a  link  coup- 
ling in  such  a  case  should  it  be  required.  Especially  is  this  the  case  with  the 
uniformity  that  now  prevails  and  is  required  by  law  in  height  of  cars.  I  believe 
some  links  are  made  as  large  as  1^  inches  in  diameter.  It  may  be  that  such  a  link 
could  not  be  inserted  at  the  upset  or  welded  end  through  a  1^-inch  opening,  but  in 
such  cases  there  is  no  reason  why  the  middle  of  the  link  cannot  be  inserted  between 
the  lugs. 

Personally,  I  believe  the  lug  opening  should  be  reduced  to  1)4  inches.  I  am 
satisfied  that  this  can  be  done  without  any  inconvenience  and  that  it  will  add  vastly 
to  the  strength  of  the  knuckle.  This  opinion  is  based  on  a  year's  experience  with 
fifty  of  such  knuckles.  I  do  not  believe  in  our  very  quickly  being  able  to  adopt  a 
solid  knuckle.  In  case  the  opening  recommended  should  not  meet  with  the  general 
prevailing  idea,  surely  some  of  the  railroads  can  adopt  a  knuckle  opening  of  1% 
inches,  and  refuse  to  accept  from  the  manufacturers  any  more  knuckles  the  openings 
of  which  exceed  2  inches.  '  Yours  truly, 

G.  W.  Rhodes. 

Presideni"  He'I'zlek  :  Mr.  Haskell,  we  will  be  pleased  to  hear 
from  you. 

Mr.  Haskell  (C.  &  W.  M.  R.  R.  ):  There  is  one  point  that 
comes  to  my  mind  in  connection  with  this;  there  are  some  places 
where  we  cannot  handle  our  cars  with  the  M.C.  B.  couplers,  and 
where  we  have  to  use  the  links  and  pins  in  switching  cars.  AVe  can- 
not switch  cars  on  and  off  our  car  ferry  with  the  M.  C.  B.  couplers 
on  account  of  curves  being  so  sharp  and  flat,  and  therefore  have  to- 
use  links  and  pins.     Now,  if  the  slot  and  i)in  hole  are  closed,  how 
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are  we  going  'to  get  the  cars  off  the  curve,  especially  if  there  is  a 
sharp  curve  ? 

Some  years  ago  when  I  was  in  Philadelphia,  in  walking  up  through 
the  P.  &  E.  tracks,  I  noticed  some  curves  there  where  they  were  switch- 
ing, and  all  the  cars  were  coupled  with  links  and  pins.  We  stopped  and 
watched  them,  and  we  asked  why  they  did  not  use  the  couplers. 
They  said  there  was  not  lateral  motion  enough  between  the  draft 
timbers  to  allow  them  to  switch  the  cars  without  doing  damage. 

President  Hetzler  :  My  experience  has  been  almost  entirely 
from  an  operative  standpoint,  and  I  wish  to  substantiate  what  Mr. 
Smith  has  said,  namely,  that  we  have  a  great  deal  of  trouble  in  our 
yards  making  couplings  with  the  M.  C.  B.  standard  automatic  coupler^ 
and  it  is  often  necessary,  especially  on  sharp  curves,  to  use  a  link 
between  two  couplers  of  this  kind  in  order  to  handle  the  cars.  I  think 
this  same  condition  holds  true  on  every  railroad  in  Chicago.  This, 
however,  does  not  lessen  the  importance  of  doing  away  with  the  slot 
and  pin  hole,  and  making  some  other  provision,  as  by  so  doing  the 
strength  of  the  coupler  will  be  greatly  increased.  I  would  like  to 
hear  still  further  discussion  on  this  subject.  Possibly  some  of  the 
coupler  companies  have  representatives  present.  If  so,  we  would  be 
pleased  to  hear  from  them. 

Mr.  a.  J.  ScHEVERS  (McConway  &  Torley  Co.):  I  coincide 
with  Mr.  Luttrell's  views  in  regard  to  removing  the  slot  and  pin  hole, 
and  I  will  say  that  we  have  some  knuckles  in  service  where  we  have  the 
slot  and  pin  hole  removed;  the  knuckle  is  cast  solid,  but  we  have  a  lug 
on  the  top  of  the  knuckle.  Now  there  is  seldom  an  engine  or  ca- 
boose that  does  not  have  switch  rope  ;  still,  a  switch  rope  is  very  many 
times  unhandy  to  handle,  and  I  believe  with  a  small  cable  or  a  small 
sized  switch  rope  with  an  ordinary  link  attached  to  the  end,  where  you 
have  to  couple  on  an  extremely  sharp  curve  where  it  is  almost  impos- 
sible to  couple  an  M.  C.  B.  coupler,  you  can  take  the  link,  drop  it  in 
over  this  lug  and  pull  your  car  to  a  point  where  the  couplers  will 
couple  all  right. 

It  will  add  over  25  per  cent  to  the  strength  of  the  knuckle  by  re- 
moving the  link  slot  and  pin  hole,  and  I  am  glad  to  see  that  the 
Western  Railway  Club  is  about  the  first  club  to  take  this  matter  up. 
I  do  not  believe  there  is  any  more  opportune  time  than  the  present  to 
start  in  and  make  some  provision  for  removing  this  slot. 

It  has  also  been  suggested  that  a  staple  be  attached  to  cars  to  which 
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you  can  attach  your  switch  rope  and  pull  the  cars  out.  I  am  glad  to 
hear  this  discussion  brought  up  in  the  Western  Railway  Club  as  I 
think  it  will  bear  fruit.  It  has  been  talked  of  among  railroad  men  in 
general,  and  there  have  been  objections  made  to  removing  the  link  slot 
on  account  of  not  being  able  to  take  or  pull  the  cars  out  of  a  sharp 
shop  curve,  but  everybody  must  admit  that  it  is  not  the  M.  C.  B. 
coupler  that  is  the  cause  of  the  breaking  of  the  lugs  or  the  knuckles; 
the  links  that  are  used  in  connection  with  the  M.  C.  B.  couplers  have 
caused  the  damage  to  the  knuckles. 

Mr.  G.  W.  Brown  (C,  M.  &  St.  P.  Ry.)  :  My  friend,  Mr.  Smith, 
made  reference  to  certain  makes  of  cars  that  he  has  seen  in  the  past, 
that  have  rings  on  the  corners.  I  think,  perhaps,  those  cars  may  have 
been  Pennsylvania,  they  may  have  been  Baltimore  &  Ohio  cars,  but 
the  occasion  for  the  use  of  those  rings  arose  from  certain  conditions 
existing  on  those  roads  many  years  ago,  where  they  switched  with 
horses  instead  of  engines. 

The  discussion  on  the  closing  of  the  slot  in  the  M.  C.  B.  coupler 
is  all  right,  and  it  is  opportune  ;  it  is  going  to  come.  When  the  link 
and  pin  disappear  there  will  be  no  further  need  of  the  slot,  but  just 
how  to  pull  the  cars  that  are  in  the  yard  off  the  curves  we  do  not 
know  today.  Discussion  may  show  some  good  way,  but  until  that 
time  comes,  and  we  may  trust  American  ingenuity  to  show  us  the 
way,  the  switchmen  will  take  one  brake  chain,  and  if  one  brake  chain 
is  not  enough  they  will  take  two,  and  they  will  get  those  cars  off  the 
curve.  It  appears  to  me  that  with  the  coming  knuckle  the  problem 
will  be,  in  some  manner  to  reduce  the  excessive  friction  that  now  ex- 
ists, and  prolong  its  life  by  a  hardened  face.  As  I  say,  those  things 
will  be  the  result  of  development,  and  the  discussion  of  today  will  be 
the  cause  of  development  in  the  future. 

The  Prksiden  r  :  If  there  is  no  further  discussion  on  this  subject 
it  is  in  order  to  adjourn. 

Adjourned. 
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The  David  L.  Barnes  Library 
Special  Notice 

The  David  L.  Barnes  Library  of  this  Club,  at  1750  the  IMonadnock,  Chicago, 
is  open  for  ths  use  of  members  and  their  friends,  and  we  hope  it  will  be  used 
freely  Ii  is  open  on  week  days  from  9  a.  m.  to  5:30  p.  m.,  except  on  Saturday, 
until  3  p.  m.  Books  must  not  be  removed  from  the  Library,  but  the  Librarian 
will  assist  visitors  in  finding  information  and  will  promptly  reply  to  letters  from 
out-of-town  members  desiring  information  from  the  Library.  Donations  of  books 
and  technical  publications  will  be  gratefully  received. 

Trustees  to  the  Library. 


List  of  duplicate  copies  of  the  Proceedings  of  the  Western  Railway  Club 
which  are  in  the  David  L.  Barnes  Library  and  are  for  sale  or  exchange  : 

1888 —  Sept.  and  Oct.  (bound  in  one). 

1889—  Oct.,  Dec. 

1890—  Feb.,  Sept.,  Oct.,  Nov.,  Dec. 

1891—  Jan.,  Mar.,  Apr.,  May,  Oct.,  Nov. 

1892—  Jan.,  Feb.,  Apr.,  May,  Sept.,  Nov.,  Dec. 

1893 —  Two  complete  volumes  ;  also  single  copies  of  Jan.,  Feb.,  Mar.,  May, 

Sept.,  Oct.,  Nov.,  Dec. 

1894 —  Jan.,  Mar.,  Apr.,  May,  Oct.,  and  Index  of  subjects  discussed  by  the 

Club. 

1895—  Apr,,  Sept.,  Oct.,  Nov.,  Dec. 

189G — One  complete  volume,  also  single  copies  of  Jan.,  Mar.,  May,  Sept., 
Nov.,  Dec. 

1897 —  Jan.,  Feb.,  Mar.,  Apr.,  May,  Sept.,  Oct.,  Nov.,  Dec;  also  one  com- 

plete volume. 

1898—  Jan.,  Feb.,  Mar.,  Apr.,  May,  Sept.,  Oct.,  Nov.,  Dec. 

1899—  May. 

Correspondence  relating  to  the  Library  donations  of  books,  periodicals,  etc., 
for  the  files,  or  duplicates  sent  for  exchange  should  be  addressed  to  H.  de  K. 
Woods,  Librarian,  1750  Monadnock,  Chicago. 


196 


Proceedings  Western  Railway  Club 


List  of  Back  Numbers  of  the  Western  Railway  Club 
Proceedings  on  Hand. 


1889,  September   5  copies 

1890,  September   10  " 

October   25  " 

1891,  January   24  " 

February   11 

March   12  " 

April   20  " 

May   20  " 

1S92,  April  : ...  32 

September   15 

November   17 

December   10 

1893,  January   29  " 

February   3 

March   10  " 

April   7 

May   15  " 

September   5 

October   12  " 

November   32  " 

December    22  " 


1894,  January  .  , 
February 
April. ,   .  , 

May  

October  , 


]895,  February   1 

September  26 

October   36 


1890,  January   20  copies 

February   1 

March   98 

April  .'.  1 

May   1 

September   12 

October   4 

November   12 

December   12 

1897,  January   1 

February     1 

March   1 

April   3 

September   1 

October    1 

November   39 

December    188 

1898,  January  133 

February  134 

March  55 

April    8 

May  181 

September  105 

October   08 

November  171 

December   71 

1899,  January   67 

February  128 

March  47 

April   32 

May   12 

Total  2,090 
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The  Trustees  of  the  Library  wisJi  to  acknowledge,  with  thanks,  the 
following  gifts  to  the  Library,  received  since  October  1,  1899: 

Mr,  S.  F.  Patterson,  Secretary:  Proceedings  of  the  Eighth  Annual  Convention  of 
the  Association  of  Railway  Superintendents  of  Bridges  and  Buildings,  held  in 
October,  1898. 

Baldwin  Locomotive  Works;  Record  of  Recent  Construction,  Nos.  15,  16  and  17; 

also  Circulars  No.  1  to  11,  inclusive, 
Mr.  Charles  C.  West:  Sibley  Journal  of  Mechanical  Engineering,  for  1899-1900. 
Mr.  John  P.  Meany,  Manager:  Copy  of   Poor's   Manual  of  Railroads  for  1899. 

Thirty-second  Annual  Volume. 
Mr.  J.  W.  Taylor,  Secretary,  Proceedings  Master  Car  Builders'  Association  for 

1899,  Vol.  33. 

Mr.  J.  C.  Whitridge:  Photograph  for  framing  of  new  locomotive  for  North  East- 
ern Ry.  (England.) 

Mr.  Edward  A.  Moseley,  Secretary:  Statistics  of  Railways  in  the  United  States. 

Eleventh  Annual  Report  for  year  ending  june  'AO,  1S98. 
Mr.  William  Forsyth.  Jiibliography  of  Railways  for  Sept.  and  Oct.,  1S()9. 
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THE  regular  monthly  meeting  of  the  Western  Railway  Club  was 
called  to  order  at  2  p.  m.,  Tuesday,  Jan.  16,  1900,  in  the 
Auditorium  Hotel,  Chicago.     President  H.  G.  Hetzler  in  the  chair. 
Following  are  the  names  of  those  who  registered  : 


Akerlind,  Geo.  A. 

Deems,  J.  F. 

Judson,  H.  D. 

Anderson,  Geo.  T. 
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Farmer,  G.  W. 

Luttrell,  J.  W.  ^ 

Bradeen,  J.  C. 

Feldman,  Prof.  A.  M. 

McAlpine,  A.  R. 

Brazier,  F.  O. 

Fitzgerald,  J.  J. 

MacBain,  D.  R. 

Breckenridge,  Prof.  L.  P. 

Forsyth,  A. 

Mackenzie,  John 

Broman,  J.  G. 

Furry,  Frank  W. 

McMaster,  J.  C. 

Bundy,  C.  L. 

Goehrs,  Wra.  H. 

Manchester,  A.  E. 

Card,  C.  W. 

Goss,  Prof.  Wm.  F.  M. 

Marshall,  W.  H. 

Clark,  F.  H. 

Graham,  J. 'A. 

Medway,  John 

Cockfield,  Jos. 

Hatswell,  T.  J. 

MoUeson,  Geo.  E. 

Collier,  F.  P. 

Hedrick,  Elias 

Morris,  A.  D. 

Condron,  T.  L. 

Henderson,  Geo.  R. 

Noble,  L.  C. 

Conger,  C.  B. 

Henry,  C.  S. 

Opie,  J. 
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Raidler,  W-  P. 

Gushing,  G.  W. 

Hubbell,  Ira  C. 

Reilly.  T.  S. 

Dean,  Nat.  C. 

Jefferson,  E.  J. 

Rhodes,  G.  W. 

^2.00  Per  Year 
25c  a  Copy 


198 


Proceedings  Western  Railway  Club 


Riddell,  Chas. 
Rogers,  M.  J. 
Royal,  Geo.  Jr. 
Sanborn,  John  G. 
Scales,  Richmond  P. 
Scott.  G.  W. 
Shea,  R.  T. 
Shields,  H.  S. 
Slater,  Frank 
Smith,  Frank  P. 
Smith,  R.  D. 


Tratman,  E.  E.  Russell 
Traver,  Wilbur  H. 


Snow,  T.  W. 
Soule,  R.  H. 
Spear,  F.  R. 
Sprague,  W.  T. 
Stewart,  S.  C. 
Stocks,  W.  H. 
Sullivan,  C.  L. 
Taylor,  J.  W. 
Thurtell,  B.  W. 


Wilcox,  L.  A. 
Williams,  J.  C 
Wilson,  H.  M. 
Woods,  E.  S. 
Woods,  J.  L. 
Zeleny,  Frank 


Van  Dervoort,  W.[H. 
Wakemari,  C.  J. 
Whitridge,  J.  C. 
Wickhorst,  M.  H. 


President  Hetzler  :  The  minutes  of  our  last  meeting  were  sent 
to  the  members,  and,  if  there  are  no  corrections,  they  will  stand 
approved  as  published. 

I  will  ask  the  Secretary  to  read  the  names  of  new  members  who 
have  been  approved  by  the  Executive  Board. 

The  Secretary  then  read  the  following : 

Chas.  McShane,  Griffin  &  Winters,  Chicago. 

Chas.  Henry  Davis,  Consulting  Engineer,  New  York. 

A.  W.  Gillespie,  C.  C,  P.  A.  Dept.  K.  C,  P,  &  G.  Ry.,  Kansas  City,  Mo. 

H.  D.  Luse,  Rd.  House  Machinist,  Union  Pac.  Ry.,  No.  Platte,  Neb. 

H.  A.  Callan,  Latrobe  Steel  Co.,  Chicago,  111. 

W.  B.  Wheeler,  Devoe  &  Raynolds  Co.,  Chicago,  111. 

Jno.  Gill,  M.  M.,  C,  R.  I.  &  P.  Ry.,  Trenton,  Mo. 

E.  A.  Drake,  Drake  &  Wiers  Co.,  Cleveland,  Ohio. 

President  Hetzler  :    Under  the  head  of  new  business,  IJwill 
ask  our  Secretary  to  read  the  action  of  the  Board  of  Directors. 
The  Secretary  then  read  the  following : 

At  the  meeting  of  the  Board  of  Directors,  held  today,  it  was  decided  that  the 
restrictions  on  the  newspapers,  in  regard  to  not  publishing  any  of  our  papers  and 
the  discussions  thereon  until  after  the  Proceedings  were  issued,  should  be  modified 
to  the  extent  that  the  technical  papers  be  permitted  to  handle  the  matter  in  any 
way  they  see  fit,  after  the  papers  have  been  presented  and  discussed  at  the  Club 
meetings,  with  the  understanding  that  the  papers  and  discussions  are  subject  to 
the  revision  of  the  members  presenting  them. 

Prksidkn'I'  He'izlkr  :  We  have  with  us  this  afternoon  Professor 
Goss,  our  second  Vice  President,  who  has  been  absent  for  a  number 
of  months.  While  we  have  been  obliged  to  forego  the  pleasure  of 
having  him  with  us,  he  has  been  enjoying  himself  in  a  trip  abroad, 
and  I  take  this,  our  first  ()j)})()rtuMity,  to  welcome  him  and  to  ask  him 
to  share  with  us  his  pleasures  by  telling  us  of  them. 
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Prof.  W.  F.  M.  Goss  :  It  is  a  pleasant  thing  to  be  back  once 
more  with  the  Western  Railway  Club.  In  all  my  traveling  I  have  not 
been  far  removed  from  its  influence,  for  in  England,  and  in  France, 
and  in  Germany,  I  heard  its  proceedings  referred  to,  and  its  work 
spoken  of,  in  terms  of  highest  commendation.  One  of  the  surprises 
which  came  to  me  in  Germany  will,  I  think,  interest  you. 

My  journey  had  brought  me  within  forty  miles  of  Chemnitz, 
which  is  the  location  of  the  great  Harmann  Machine  Works,  one  of 
the  largest  locomotive  manufacturing  establishments  in  Germany. 
Desiring  to  see  these  works,  and  having  no  letter  of  introduction,  I 
ventured,  with  some  feeling  of  trepidation,  to  address  a  note  to  the 
Director  in  charge  of  the  Locomotive  Department,"  asking  if  I 
could  be  allowed  the  courtesies  of  his  department.  Imagine  my  sur- 
prise and  pleasure  upon  receiving  a  reply  from  Director  Briickman 
stating,  "  I  greet  you  as  a  member  of  the  Western  Railway  Club,  and 
shall  be  more  than  glad  to  welcome  you  to  our  works."  I  afterward 
learned  that  the  writer  was  one  of  our  visitors  during  the  Fair  in  '93,  and 
that  in  the  course  of  his  visit  Mr.  Briickman  had  become  acquainted  with 
many  of  our  engineers,  had  qualified  as  a  member,  and  has  ever  since 
rejoiced  in  his  Club  privileges.  I  need  not  say  that  I  was  royally 
entertained  at  Chemnitz,  and  I  do  not  for  a  moment  forget  that  for 
these  courtesies  I  am  indebted  to  the  Western  Railway  Club. 

Mr.  Briickman  was  fortunate  in  being  able  to  give  his  trip  to 
America  the  form  of  a  wedding  journey,  and  both  he  and  Mrs.  Briick- 
man are  still  enthusiastic  in  their  rehearsal  of  courtesies  received  on 
that  occasion.  He  asked  that  I  extend  his  compliments  to  such 
friends,  and  I  am  sure  they  are  many,  as  may  still  remember  him. 

My  going  away  appears  to  have  had  a  pronounced  effect  upon  the 
membership  of  the  Club.  No  sooner  had  I  sailed  than  members  who 
were  located  west  began  moving  east,  and  a  little  later,  eastern  mem- 
bers began  to  locate  themselves  west,  and  so  on  throughout  the  nine 
months  of  my  absence.  It  may  be,  however,  that  it  was  not  my 
absence,  but  the  worth  and  efficiency  of  the  Club,  which  accounts  for 
this  state  of  effervescence  among  its  members.  At  all  events,  I  can- 
not refrain  from  expressing  regret  that  some  who  were  here  long  ago 
to  greet  me  when  I  was  new  to  the  Club,  are  now  so  far  away  as  to 
make  it  unlikely  that  we  shall  often  see  them  at  future  meetings. 
But  I  am  glad  that  the  picture  has  a  reverse  side,  and  that  upon  it 
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appears  a  goodly  array  of  new  workers,  in  the  possession  of  which 
any  club  may  well  be  proud. 

Concerning  my  trip,  I  may  say,  briefly,  that  I  had  a  good  time. 
By  the  courtesy  of  friends  at  home,  and  of  new-found  friends  abroad, 
I  lacked  nothing.  I  went  wherever  I  wanted  to  go,  and  saw  what- 
ever I  desired  to  see,  a  statement  which  implies,  in  many  cases, 
privileges  not  often  granted.  To  these  friends,  therefore,  I  owe 
much. 

It  was  a  source  of  great  inspiration,  and  of  pleasure,  to  meet 
those  who  are  recognized  leaders  in  the  engineering  progress  of  sev- 
eral of  the  great  European  countries  and  to  see  railway  and  manufac- 
turing establishments  which  they  count  as  among  their  largest  and 
best.  Each  day  brought  its  opportunities  and  yielded  its  pleasures. 
But  the  keenest  delight  was,  after  all,  in  the  home  coming,  and  is 
now  in  the  greetings  of  this  company  ;  for  here,  in  this  very  Club, 
are  friends  in  whose  strength  of  character,  affection  and  sympathy, 
is  inspiration  such  as  cannot  be  drawn  from  beyond  the  sea. 

And  so  it  is  that  I  am  glad  to  be  back.  Glad  to  assume  old 
duties,  and  I  shall  be  doubly  glad  if,  as  time  goes  on,  I  shall  be  found 
of  service  to  the  Western  Railway  Club.  (Applause.) 

President  Hetzler  :  The  paper  for  discussion  this  afternoon  is 
by  Mr.  F.  A.  Delano,  ''What  Does  it  Cost  to  Run  Trains  at  High 
Speed?"  This  is  a  very  interesting  paper;  a  subject  in  which 
every  department  of  the  railroad  is  interested,  and  we  should 
certainly  have  a  very  thorough  discussion.  I  will  ask  Mr.  Delano^to 
review  his  paper,  and  make  such  remarks  as  he  desires. 
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What  Does  it  Cost  to  Run  Trains  at  High  Speed? 

By  F.  A.  Delano 

A  good  deal  has  been  said  and  written  in  the  last  year  or  more  about  the 
phenomenally  high  speed  made  in  this  and  other  countries,  and  superintendents  of 
motive  power,  mechanical  engineers,  and  locomotive  builders  have  all  pointed  with 
justifiable  pride  to  the  records  made  by  particular  engines.  The  writer  was  recently 
asked  by  a  superior  officer  to  tell  at  short  notice,  how  much  more  it  cost  to  operate 
a  train  scheduled  at  a  very  high  rate  of  speed,  than  a  train  at  a  moderate  rate  of 
speed,  and  after  studying  the  matter  over. carefully  for  some  hours,  came  to  the 
conclusion  that  an  answer  to  the  question  was  so  complicated  a  one  that  it  could 
only  be  made  in  general  terms. 

When  asked  by  the  officers  of  the  Western  Railway  Club  to  write  a  short  paper 
at  short  notice,  I  could  think  of  no  question  which  needed  an  answer  so  badly,  and 
no  question  which  would  be  of  more  general  interest  to  railroad  and  mechanical 
men  than  the  question  of  the  cost  of  running  high  speed  trains.  In  a  general  way 
the  subject  has  been  pretty  constantly  in  the  minds  of  operating  officers  of  railroads, 
but  when  we  come  to  answer  the  question  in  figures,  how  little  data  is  at  hand  to 
assist  us? 

For  convenience  we  will  group  these  items  of  cost  of  operation,  which  are 
increased  with  high  speed  as  compared  with  moderate  speed  service,  under  the  fol- 
lowing headings: 

First — Increased  fuel  consumption. 

Second — Higher  grade  or  standard  of  machinery,  material  and  service  required 
for  extra  fast  trains. 

Third — Increased  wear  and  tear,  cost  of  maintenance  of  machinery,  permanent 
way,  etc. 

Fourth — Increased  risk  of  accident  by  breakage  of  machinery,  injury  to  track, 

etc. 

Fifth — Increased  risk  of  accident,  such  as  collisions  with  other  trains,  and  risks 
taken  to  avoid  collisions. 

Sixth — Delay  to  traffic  on  account  of  keeping  the  road  clear. 
We  will  consider  each  of  these  headings  in  sequence. 

First:  The  ordinary  formulae  for  train  resistance  would  indicate  that  the 
cost  of  operating  a  train  at,  say  (30  miles  per  hour,  as  against  30  miles  per  hour  would 
entail  an  increased  fuel  consumption  of  something  like  62>^  per  cent.  [This  is  de- 
termined by  the  Baldv/in  Locomotive  Works  formula:  R  =  3  -|-  }i  V.]  The  figures, 
which  I  have  been  able  to  get  at  short  notice,  indicate  that  the  increased  fuel  con- 
sumption per  car  or  ton  is  much  greater  than  this,  and  certainly  proportionate  to 
the  speed.  This  is  largely  due  to  the  fact  that  a  locomotive  cannot  be  operated 
as  economically  at  higher  speed,  and  that  if  designed  with  a  special  view  to  economi- 
cal operation  at  very  high  speeds  will  have  a  very  diminished  tractive  power.  By 
way  of  illustration,  I  may  cite  a  very  interesting  series  of  indicator  cards  I  recently 
saw,  taken  from  an  engine  to  determine  the  steam  distribution  in  the  cylinders  at 
the  same  cut-off,  but  at  speeds  varying  from  20  to  57  miles  per  hour.  Although 
the  cards  were  considered  as  making  a  most  satisfactory  showing,  the  drop  in  the 


202 


Proceedings  Western  Railway  Club 


M.  E.  P.  was  astonishing.  [The  figures  showed  a  drop  of  42  per  cent  in  M.  E.  P. 
for  an  increase  of  BO  M.  P.  H.  in  speed.]  A  more  familiar  way  in  which  the  same 
fact  is  forcibly  brought  to  our  attention  is  the  recollection  that  a  class  of  engines 
which  formerly  handled  trains  of  ten  to  twelve  cars  successfully  on  many  of  our  trunk 
lines  ten  years  ago,  is  now  discarded  for  branch,  or  light  service,  and  engines  of 
more  than  twice  the  power  do  not  handle  as  long  trains.  Obviously  the  difference 
is  due  to  the  enormous  increase  in  the  demand  on  engines  in  the  way  of  speed. 
Furthermore,  in  comparing  engines  of  today  with  those  of  ten  or  fifteen  years  ago, 
It  will  be  noted  that  the  increase  in  boiler  capacity  has  been  much  greater  than  the 
increase  in  cylinder  dimensions. 

Second:  In  extra  fast  service,  no  expense,  one  may  say,  is  spared  to  prevent 
breakdowns,  detentions,  or  failures  of  ^any  kind;  even  the  waste  which  is  put  in  the 
oil  boxes  of  cars  and  engines  is  of  a  special  quality;  the  journals  are  burnished;  the 
brasses  are  especially  scraped  or  machined;  the  coal  which  is  put  on  the  tanks  is 
selected  coal,  broken  in  advance  so  that  the  firemen  will  not  be  obliged  to  break  it. 
The  locomotive  itself  is  looked  over  by  the  best  mechanics,  and  the  master  mechanic 
gives  a  large  share  of  his  thought  and  attention  to  the  condition  of  the  engines  and 
cars  in  such  trains.  In  the  superintendent's  and  despatcher's  office  in  the  same 
way,  especial  attention  is  given  to  avoid  delays;  in  the  maintenance  of  way  depart- 
ment, from  the  roadmaster  to  the  section  man,  the  constant  thought  is  to  make  the 
track  safe  for  this  special  service.  In  other  words,  the  entire  character  of  the 
service  is  keyed  up  to  a  necessarily  high  pitch,  which  while  accruing  in  a  measure 
to  the  benefit  of  the  other  service,  nevertheless  adds  expense  which  it  is  impossible 
for  any  man  to  more  than  guess  at.  It  is,  of  course,  unnecessary  to  add  that  the 
best  locomotive  and  car  equipment  is  used  in  such  trains. 

Third :  The  added  cost  of  wear  and  tear  of  machinery,  rolling  stock  and 
track  is  noticeable.  It  has  often  been  noted  that  on  a  new  piece  of  track  a  heavy 
engine  hauling  a  high  speed  train  will  often  do  an  immense  amount  of  damage  in 
throwing  out  of  line  and  surface,  a  track  which  has  stood  up  satisfactorily  under 
a  number  of  heavy  though  slowly  moving  trains.  With  old  track  in  good  con- 
dition the  difference  in  the  effect  of  high  speed  as  compared  with. slow  trains,  is  of 
course  very  much  less  noticeable,  but  that  the  difference  exists  nobody  of  experi- 
ence doubts.  The  best  evidence  of  the  added  cost  of  wear  and  tear  of  the  machinery 
is  shown  in  the  records  of  engine  failures  which  are  kept  by  many  railroads.  It  has 
been  found  that  by  keeping  these  failures  divided  between  freight  and  passenger 
service,  the  fact  is  disclosed  that  the  failures  of  engines  in  passenger  service  are  in 
much  greater  ratio  to  passenger  train  mileage  than  the  failures  in  freight  service,  and 
this  in  spite  of  the  fact  that  the  best  motive  power  equipment  is  used  in  passenger 
service.  A  still  further  analysis  of  these  failures  shows  that  an  overwhelmingly  large 
proportion  of  the  failures  in  passenger  train  service  occurs  in  special  fast  passenger 
and  mail  trains,  the  failures  in  light  and  slow  passenger  service  being  almost 

J'oui-th:  In  spite  of  the  care  tliat  must  be  used,  the  risk  of  accidents,  break- 
age of  machinery  or  failure  of  track  and  structures  cannot  be  lost  sight  of.  What 
this  risk  is  worth  in  terms  of  an  insurable  quantity  would  take  an  actuary  with 
statistics  covering  years  of  actual  performance  to  determine.  Eternal  vigilance  has 
sufficed  to  reduce  accidents  in  high  speed  service  to  a  comparatively  low  figure,  but 
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how  terrible  in  consequences  such  accidents  can  be  is  too  well  known  to  railroad 
men  to  dwell  upon. 

Fifth:  The  risk  of  accidents  to  other  trains  is  also  an  unknown  quantity 
which  is  most  difficult  to  determine.  It  may  operate  in  several  ways.  The  effect 
of  a  collision,  it  is  known,  varies  as  the  square  of  the  velocity,  but  it  is  not  only  in 
collisions  that  the  risks  are  great.  There  are  many  other  small  and  elusive  ways 
in  which  this  item  operates.  Take  the  case  so  familiar  to  railroad  men,  who  have 
had  experience  in  the  engine  or  train  service,  of  a  freight  train  trying  to  get  in  on  a 
side  track  to  clear  some  special  train.  There  may  be  a  hot  box  on  the  train  re- 
quiring attention,  but  the  engineer  and  conductor  looking  at  their  watches  see  that 
they  must  hurry  or  have  an  explanation  to  make.  The  box  is  allowed  to  go  with 
perhaps  scanty  attention  and  a  risk  is  taken  which  once  in  a  while  results  fatally. 
Accidents  from  collisions  of  trains  are  fortunately  rare  on  good  trunk  lines,  but  the 
character  of  the  service  required  to  avoid  them  is  of  the  highest  class.  There 
would  be  small  necessity  for  the  expensive  block  and  signal  systems  were  it  not  for 
the  excessively  high  speed  trains.  Divisions  of  railroads  on  which  such  trains  are 
not  run,  are,  we  know,  successfully  operated  without  them,  and  the  expense  of  all 
such  safety  appliances  does  not  enter  so  much  in  the  first  cost  as  in  the  cost  of 
maintenance,  renewal,  and  the  wages  of  employes  attending  them. 

Sixth:  The  delay  to  other  traffic  due  to  high  speed  trains  while  a  most  difficult 
factor  to  determine,  is  to  my  mind  perhaps  the  most  serious  one.  I  remember  reading 
an  article  by  Mr.  Ely,  now  chief  of  motive  power  of  the  Pennsylvania  System, 
which  appeared  in  Scribfier's  Magazijie  for  March  or  April,  1892,  (I  have  been 
unable  to  put  my  hand  on  the  magazine)  in  which  he  discussed,  as  I  recollect  it,  in 
a  very  interesting  way,  the  possibility  of  operating  trains  at  excessively  high  rates 
of  speed.  It  was  at  a  time  when  there  was  more  or  less  discussion  as  to  whether  it 
would  be  possible  to  build  a  locomotive  that  would  run  100  miles  an  hour  and 
whether,  when  it  came  to  making  such  high  speed  as  this,  electric  motors  would 
not  displace  locomotives.  The  point  that  Mr.  Ely  made  was  that  while  it  might 
be  entirely  feasible  to  design  a  locomotive  to  make  such  a  speed,  the  real  difficulty 
was  a  transportation  difficulty.  He  showed  by  a  number  of  illustrations  that  it 
would  practically  mean  an  independent  track,  and,  of  course,  in  figuring  the  cost  of 
operating  such  a  train,  the  interest  on  the  value  of  the  track  and  right  of  way  to 
which  it  must  have  exclusive  use  would  have  to  be  taken  into  consideration. 

It  has  been  pointed  out  a  good  many  times  by  practical  railroad  men  that  the 
way  to  do  a  maximum  amount  of  business  over  a  piece  of  railroad  is  to  have  the 
speed  of  all  trains  as  nearly  uniform  as  possible.  The  most  familiar  examples  which 
we  have  in  our  daily  lives,  of  the  carrying  capacity  of  a  railroad  moving  its  trains  at 
a  relatively  slow  but  uniform  speed  and  at  frequent  intervals,  are  the  street  car  lines 
and  elevated  roads.  When  we  read  the  statistics  of  business  done  by  street  car 
companies  and  elevated  roads  on  holidays  and  compare  them  with  the  num- 
bers handled  by  steam  roads  we  are  sometimes  astonished  at  the  difference.  The 
steam  road  handling  its  long  trains  at  infrequent  intervals  cannot  begin  to  do  the 
business  of  the  street  car  line  or  elevated  road  with  its  frequent  trains  following 
each  other  even  at  a  much  more  moderate  rate  of  speed. 

A  fast  train  following  a  slow  one  soon  catches  up  with  it  or,  as  the  expression 
goes  in  railroad  parlance,  "runs  over  it.''  The  slow  train  must  take  a  side  track. 
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This  takes  time,  and  furthermore  an  allowance  or  clearance  must  be  given  between 
the  trains  to  provide  for  safety.  Reversing  the  case,  a  slow  train  following  a  fast 
one,  lags  behind  it  and  leaves  a  big  gap,  during  which  time  the  railroad  is  unoccu- 
pied, or,  summing  the  case  up,  the  high  speed  train  in  just  the  ratio  which  its  speed 
exceeds  that  of  the  other  traiq,  makes  a  gap  in  front  and  behind  it,  during  which 
time  it  has  the  exclusive  use  of  the  track.  Take  a  simple  illustration  of  three  sta- 
tions, "A,"  "B"  and  "C"  on  a  railroad,  located  30  miles  apart;  a  train  leaving 
"B"'  at  30  miles  an  hour  is  caught  by  a  train  leaving  "A"  at  the  same  moment 
but  running  at  60  miles  an  hour  just  as  the  two  trains  reach  "C,  "  but  as  this 
would  not  be  a  practical  way  to  operate,  an  allowance  must  be  made  to  permit  the 
slow  train  to  side  track  and  also  provide  a  safe  interval  of  clearance  between  the 
trains;  hence  it  is  obvious  that  the  slow  train  leaving  "B"  must  leave  the  full 
amount  of  time  for  side  tracking  and  clearance  ahead  of  the  fast  train  leaving  "A.*^ 
Cases  such  as  this  and  much  more  complicated,  especially  in  the  case  of  a  single 
track  railroad,  are  a  mere  commonplace  in  railroad  operation,  and  in  many  cases 
there  is  a  much  greater  divergence  in  the  speeds  of  trains  considered  than  in 
the  illustration  suggested. 

I  remember  that  at  the  time  a  special  fast  train  was  put  on  an  important  trunk 
line  it  was  said  that  the  running  of  the  train  was  fully  justified  by  the  fact  that  the 
train  earnings  were  more  than  twice  the  average  passenger  train  earnings  of  the 
road,  but  many  shrewd  and  conservative  men  said  that  the  true  expense  had  not 
been  fully  considered,  and  it  was  further  pointed  out  as  an  actual  fact  the  passenger 
and  freight  service  of  the  road  was,  to  a  great  extent,  paralyzed  by  the  fast  special 
train.  It  is  quite  certain  that  it  must  have  impaired  the  capacity  of  the  railroad  to 
handle  business. 

There  are  other  ways  too  indefinite  to  classify,  in  which  especially  fast  service 
has  increased  the  cost  of  transportation  in  general.  It  has  led  to  the  construction 
of  larger  and  more  powerful  engines,  and  has  educated  the  public  as  well  as  rail- 
road men  to  the  point  where  the  old  fashioned  speed  of  20  to  30  miles  an  hour  is 
considered  slow  even  for  freight.  More  powerful  engines  have,  of  course,  brought 
about  some  economy  in  greater  tractive  power,  but  the  greater  power  and  greater 
ability  to  handle  trains  at  speed  has  encouraged  to  some  extent  a  laxness  in  engine, 
train  and  yard  men.  How  often  one  hears  the  expression  when  a  passenger  or 
freight  train  leaves  any  station  behind  time,  "Oh  !  that  is  nothing,  we  can  easily 
make  that  up.''  Every  railroad  officer  knows  that  the  general  speed  of  all  trains 
has  greatly  increased  in  ten  years;  few  of  them  know  how  rapidly  many  of  their 
trains  are  run  between  stations. 

Steam  railways  have  done  most  to  educate  the  public  to  this  demand  for  speed, 
but  there  have  also  been  other  forces  at  work.  In  the  domain  of  urban  and  inter- 
urban  transportation  there  has  been  an  astonishing  change.  Cable  cars  which 
once  seemed  rapid  as  compared  with  horse  cars  are  now  thought  slow  in  comparison 
with  electric  cars.  What  the  limit  of  speeds  will  be,  and  whether  it  is  best  for  the 
human  race  that  the  speeds  of  transportation  be  increased  is  not  within  the  province 
of  this  paper.  The  point  I  wish  to  enforce  is,  that  speed  costs  heavily,  just  how 
much  I  am  not  prepared  to  say.  The  general  superintendent  of  an  important  trunk 
line  recently  gave  the  cost  of  operating  an  extra  fast  train  as  $2.00  per  train  mile. 
How  this  figure  was  reached  I  do  not  know,  but,  at  a  guess,  I  should  say  it  was 
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none  too  high.  However,  I  feel  that  I  must  close  my  paper  with  the  question  ex- 
pressed in  the  title  still  unanswered,  and  with  the  hope  that  some  one  else  better 
qualified  can  answer  it. 


Mr.  F.  a.  Delano  (C,  B.  &  Q.  R.  R.)  :  Mr.  Chairman,  and  gen- 
tlemen— I  ought,  perhaps,  to  begin  with  an  apology  for  the  briefness 
and  insufificiency  of  this  paper  on  so  large  a  topic,  but  the  only  explan- 
ation I  will  make  is  that  I  say  exactly  the  truth  when  I  state  that  I 
got  it  up  at  very  short  notice,  and  to  fill  a  gap  which  appeared  to 
exist. 

I  think,  in  considering  this  subject,  as  we  will,  from  a  mechanical 
and  engineering  standpoint,  it  is  well  to  remember  what  the  railroad 
exists  for  and  what  we,  as  servants  of  railroad  companies,  are  hired 
to  do.  I  think  you  will  all  agree  that  the  work  of  a  railroad  man  is 
to  try  to  make  the  difference,  between  the  income  of  the  road  and  the 
outgo  of  the  road  in  expenses,  as  great  as  possible.  Now  the  work  of 
the  railroad  is  so  great  that  it  is  necessarily  differentiated  into  a  great 
many  different  departments  and  sub-departments,  so  that  we  some- 
times lose  sight  of  that  broad  general  fact.  Bearing  that  in  mind,  I 
want  to  ask  you  whether  it  is  not  a  fact  that  the  greatest  advance  in 
recent  years,  in  general  manufacturing,  has  not  been  due  to  learning 
just  what  the  things  cost  ?  If  you  are  producing  something  in  a  shop, 
whether  it  is  a  railroad  shop  or  ordinary  manufacturing  shop,  the  first 
thing  you  must  do,  before  you  can  make  an  improvement,  is  to  find 
out  what  it  is  costing  you  to  produce  it.  Of  course,  a  great  many 
elements  enter  into  the  cost  of  production  of  anything,  and  it  is  often 
a  very  difficult  question  to  answer,  and  in  the  same  way  in  the  manu- 
facture of  transportation,  we  have  a  great  many  complicated  ques- 
tions to  determine.  Nobody  has  ever  really  shown  what  it  costs  to 
carry  a  passenger,  or  to  carry  a  ton  of  freight;  all  that  we  have  been 
able  to  do  is  to  show  what  the  avej-age  cost  is.  Now  the  question  I 
ask  in  this  paper,  "  What  does  it  cost  to  run  trains  at  high  speed  ?  " 
might  be  dismissed  by  a  great  many  by  saying,  "Well,  there  are  so 
many  elements  in  the  question  that  it  simply  cannot  be  determined  ; 
it  is  unanswerable."  It  seems  to  me  that  we  ought,  at  least,  to  get 
together  all  the  data  we  can,  bearing  on  the  subject,  with  a  view  of 
approximating  an  answer.  With  that  in  view,  I  divided  the  subject 
under  six  headings,  as  you  will  see,  and,  testifying  to  the  haste  with 
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which  I  got  up  the  paper,  I  will  say  that  one  or  two  other  items  of 
expense  have  occurred  to  me  since  the  paper  went  to  press. 

Those  I  considered  are,  (1)  the  increased  fuel  consumption;  (2) 
the  higher  grade  or  standard  of  machinery,  material  and  service 
required  for  extra  fast  trains;  (3)increased  wear  and  tear,  cost  of 
maintenance  of  machinery,  permanent  way,  etc.;  (4)  increased  risk 
of  accident  by  breakage  of  machinery,  injury  to  track,  etc.;  (5) 
increased  risk  of  accident,  such  as  collisions  with  other  trains,  and 
precautions  taken  to  avoid  collisions  ;  (6)  delay  to  traffic  on  account  of 
keeping  the  road  clear. 

I  will  not  attempt  to  read  the  paper.  I  will  explain  one  thing  in 
the  first  section,  because  the  question  may  occur  to  you  that  did  to  a 
gentleman  sitting  near  me.  I  took  the  formula  for  the  train  resist- 
ance which  is  used  by  the  Baldwin  Locomotive  Works,  and  which  I 
think  originated  with  Mr.  D.  L.  Barnes,  formerly  a  member  of  this 
Club,  and  which  gives  the  lowest  figure  for  train  resistance,  very 
much  lower  than  Mr.  D.  K.  Clarke's,  and  for  that  reason  can  be 
assumed  to  be  ultra-conservative.  That  formula  shows  that  the  train 
resistance  per  speed  of  sixty  miles  an  hour,  as  compared  to  thirty 
miles  an  hour,  increases  62}^  per  cent,  that  is,  of  course,  as  you 
understand,  resistance  in  pounds  per  ton.  Now,  as  I  state  in  the 
paper,  there  is  a  still  further  loss  in  fuel  economy  due  to  the  ineffi- 
ciency of  the  engine,  the  steam  in  the  cylinder.  I  took  that  to  be  42 
per  cent,  a  figure  taken  from  some  recent  indicator  tests  made  for 
another  purpose,  where  the  engineer  who  made  the  tests  found,  in 
taking  cards  at  the  same  cut-off,  but  for  speeds  varying  from  twenty 
to  fifty-seven  miles  per  hour,  that  there  was  a  steady  decrease  in 
the  mean  effective  pressure,  and  in  the  ratio  of  the  mean  effective 
pressure  to  the  boiler  pressure. 

The  two  other  items  not  mentioned  in  this  list  which  [  thought 
of,  since  writing  this  paper,  I  will  simply  mention  in  the  hope  that 
somebody  else  here  will  dwell  on  them  a  little  more  at  length.  One 
is  the  fact  that  in  order  to  make  an  engine  for  high  speed  service  we 
must  have  large  boiler  capacity,  and  since,  to  carry  that  large  boiler 
we  do  not  want  many  drivers,  but  want  an  engine  with  large  wheels 
or,  as  we  say,  a  long-legged  engine,  hence,  we  must  have,  of  course, 
a  very  high  load  per  wheel  or  per  axle.  A  high  load  per  wheel  or  per 
axle  means  high  strains  on  bridge  structures,  structures  of  all  kinds, 
and  on  the  track.    That  means  in  just  proportion  an  increased  capi- 


Discussion  on  High  Speed 


207 


tal  invested,  not  only  in  locomotives  but  in  more  expensive  bridges 
and  heavier  rails,  etc. 

The  other  item  which  I  am  led  to  speak  of,  in  recalling  a  discus- 
sion of  the  street  railway  men  in  this  city  (I  do  not  remember  the 
name  of  the  association),  is  that  of  the  dead  weight  carried  per  pay- 
ing passenger  or  per  ton  of  paying  load.  Going  very  cursorily  into 
this  matter,  I  am  told  that  the  figures  showed  that  in  the  electric 
street  cars  the  load  per  passenger  varied  from  750  pounds  to  17 50. 
In  railroad  operation  I  find  that  the  dead  load  per  ton  of  paying 
freight  is  about  three  to  one,  that  is,  four  tons  carried  for  every  one 
ton  of  paying  freight.  This  is  an  average  for  a  large  road  west  of  the 
Missouri  river.  In  passenger  business,  I  figured  out  a  number  of 
cases  and  it  shows  that  something  like  four  to  five  tons  per  passen- 
ger are  carried  on  important  trains,  and  in  special  mail  trains  there  are 
^something  like  twenty-five  to  thirty  tons  of  dead  load  hauled  for  every 
one  ton  of  mail. 

The  only  reason  I  mention  this  is,  that  if  we  are  accelerating  the 
service,  we  find  at  once  that  we  must  increase  the  weight  of  the  mo- 
tive power  at  the  head  end  of  the  train,  and  at  the  same  time  decrease 
the  weight  of  the  train  behind  the  engine  ;  in  other  words,  the  ratio 
of  live  load  to  dead  load  is  diminishing  in  two  ways  :  (1)  by  having 
to  use  a  heavier  and  more  powerful  engine  to  give  the  required  boiler 
■capacity  ;  and  (2)  by  having  to  decrease  the  train  behind  it. 

President  Hetzler  :  We  have  one  or  two  letters  here  from  dif- 
ferent members  which  I  will  ask  the  Secretary  to  read. 

The  Secretary  then  read  the  following  : 

Detroit,  January  15,  1900. 
Joseph  W.  Taylor,  Esq.,  Secretary  IVesterti  Raihvay  Club,  Chicago,  III. 

Dear  Sir  : — Your  circular  announcing  the  subject  to  be  discussed  tomorrow, 
January  i6,  comes  to  my  desk  for  consideration  this  morning.  There  is  no  one,  I 
think,  that  will  dispute  the  fact  that  it  will  take  more  fuel  and  cost  more  to  run  a 
train  sixty  miles  per  hour  than  it  does  to  run  one  thirty  miles  per  hour.  There 
are  conditions,  however,  that  obtain  on  most  all  roads,  where  fast  running  is  more 
economical  than  slow  running.  Not  many  years  ago  it  was  thought  not  economi- 
cal to  run  freight  trains  faster  than  fifteen  or  eighteen  miles  per  hour,  and  on  the 
road  with  which  I  am  connected  it  took  in  those  days  from  twelve  to  fifteen  hours 
to  run  over  a  certain  division.  With  sharper  competition  and  quicker  time  de- 
manded the  increased  speed  of  these  trains  to  twenty-five  and  thirty  miles  an  hour 
does  not  show  any  increase  in  expense  for  fuel  than  it  did  at  the  slower  rate  of 
speed,  because  an  engine  now  makes  the  run  in  from  six  to  nine  hours,  burning 
fuel  a  number  of  hours  less,  though  they  consume  more  while  they  are  running. 


^08  Proceedings  Western  Railway  Club 


It  will  be  seen  that  a  very  much  smaller  investment  in  locomotives  is  required  to- 
do  the  same  amount  of  work.  As  said  in  the  report,  steam  railroads  have  done  the 
most  to  educate  the  public  to  this  demand  for  speed,  just  as  they  have  to  the  de- 
mand for  large  cars,  each  management  installing  such  service  and  size  of  cars  for 
benefits  that  would  accrue  by  so  doing,  instead  of  getting  together  and  making  a 
point  beyond  which  they  would  not  go.  Certain  it  is,  that  we  are  face  to  face  with 
these  conditions  and  it  would  be  hard  to  retrograde,  but  action  might  be  taken  to 
hold  the  conditions  as  they  exist  now,  until  some  greater  power  than  the  use  of 
steam  shall  make  it  possible  to  inaugurate  better  speed  with  economy. 

Yours  truly, 

RoBT.  Miller, 

Supt.  M.  P.  &  E. 

Chicago,  January  16,  1900. 
Mr.  Jos.  W.  Taylor,  Secretary  Wester7i  Railivay  Club,  667  Rookery  Bldg-.,  City. 

Dear  Sir  : — In  response  to  your  kind  invitation  to  take  part  in  the  discussion' 
of  Mr.  Delano's  paper  on  the  cost  of  running  high  speed  trains,  I  wish  to  say  that 
I  had  hoped  to  be  able  to  be  present  at  the  meeting  this  afternoon,  or  at  least  to 
submit  a  formal  discussion  of  the  paper,  in  writing,  but  the  time  at  my  disposal  has 
not  permitted  either.  My  article  on  "High  Speed,  "  to  which  you  refer,  was  writ- 
ten after  some  study  of  the  subject,  and  as  it  was  intended  to  cover  the  ground 
generally,  I  suppose  I  could  expand  on  many  of  the  points  taken  up.  The  chief 
aim  in  this  article,  however,  was  a  discussion  of  methods  of  attaining  higher  speeds- 
than  are  at  present  in  vogue,  whereas  I  suppose  Mr.  Delano's  paper  was  intended 
to  arrive  at  the  increased  cost  of  running  such  high  speed  trains  as  are  now  in 
service. 

The  outline  which  Mr.  Delano  presents  on  the  increased  cost  of  high  speed  trains 
covers  the  ground,  and  I  think  the  only  question  now  considered  in  connection  with 
the  proposition  of  cutting  down  the  time  of  scheduled  trains  is  that  of  increased 
cost.  In  respect  to  the  third  heading,  namely,  the  increased  wear  to  track  caused 
by  such  trains,  the  point  is  undoubtedly  well  taken.  A  very  large  part  of  the  ex- 
pense of  track  maintenance  goes  for  surfacing,  or  for  tamping  the  ties  to  an  even 
surface,  to  be  more  specific.  Now  as  between  trains  running  at  moderate  speed 
and  trains  running  at  high  speed,  there  is  every  reason  to  believe  that  the  high 
speed  trains  are  my.ch  more  severe  on  track  surface,  or  as  a  cause  of  track 
settlement.  In  fact,  we  have  some  evidence  on  this  point  produced  by 
recognized  authority  from  careful  experiments.  It  is  familiar  to  most  rail- 
road men  that  Mr.  P.  H.  Dudley  has  an  instrument  called  the  "stremmato- 
graph,  "  for  measuring  the  strains  in  the  flange  of  a  railroad  rail  under  trains  at 
speed,  and  the  data  obtained  from  the  same  train  running  at  different  speeds  have 
been  compared  to  ascertain  the  effect  of  increase  of  speed  ,upon  the  strains  in  the 
rails.  In  one  case,  two  experiments  were  made  on  track  laid  with  80-pound  rails 
with  an  engine  weighing  sixty  tons  (exclusive  of  tender),  and  the  results  obtained 
indicated  that  an  increase  of  speed  from  two  to  ten  miles  per  hour  increased  the 
strains  in  the  flange  of  the  rail  about  14  per  cent.  In  this  case,  an  average  was 
taken  of  both  tensile  and  compressive  strains,  under  and  between  all  of  the  truck 
wheels  and  drivers.    In  other  experiments  it  was  shown  that  as  between  passenger 
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engines  of  about  the  same  weight,  running  over  track  laid  with  80-pound  rails,  an 
increase  of  speed  from  twenty  to  forty  miles  per  hour  increased  the  maximum  rail 
stresses  under  the  engine  drivers  from  14,000  pounds  to  31,400  pounds  per  square 
inch  of  metal ;  which  is  to  say,  that  doubling  the  speed  more  than  doubled  the 
straining  effect  on  the  rails.  It  is  reasonable  to  expect,  therefore,  that  train  speeds 
of  sixty  or  seventy  miles  per  hour  must  produce  pretty  heavy  strains  in  rails  of  or- 
dinary weight. 

Increased  strains  in  the  rails  are,  of  course,  an  indication  of  increased  depres- 
sion of  the  track,  continual  repetition  of  which  means  increased  rate  of  track 
settlement,  which,  of  course,  calls  for  increased  expense  in  track  surfacing.  On 
this  line,  I  think  it  may  reasonably  be  assumed  that  high  speed  trains  must  in- 
crease the  wear  and  tear  of  track,  and  the  consequent  cost  of  track  repairs  very 
considerably. 

It  is  also  likely  that  economy  of  track  maintenance  on  any  road  where  a  con- 
siderable number  of  high  speed  trains  are  run  calls  for  a  heavier  rail.  The  increase 
of  weight  in  rolling  stock  during  the  past  fifteen  years  has  brought  about  an 
increase  in  weight  of  rails,  from  fifty-six  or  sixty  pounds  per  yard  to  the  rails  in 
common  service  at  the  present  time,  weighing  eighty  pounds  per  yard  and  heavier. 
So  far  as  maintenance  of  way  men  are  concerned,  it  is  to  be  hoped  that  increase  in 
weight  of  rolling  stock  will  soon  reach  its  limit  ;  and,  possibly,  there  may  be  good  rea- 
sons from  other  standpoints  why  further  increase  is  not  desirable.  As  to  increase 
of  speed,  however,  there  seems  to  be  no  barrier  other  than  the  question  of  making 
it  pay,  and  after  the  effects  of  high  speed  on  track  are  better  understood,  it  may  be 
found  advisable  to  further  increase  the  size  of  rail  sections. 

Another  respect  in  which  it  would  seem  advisable  to  increase  maintenance  of 
way  expenses  in  deference  to  high  speed  trains  is  in  the  matter  of  track  inspection. 
On  eastern  roads,  when  rails  were  lighter,  the  track  walking  system  was  quite  com- 
monly in  vogue,  and  it  was  expected  that,  as  far  as  possible,  each  track  walker 
should  get  over  his  beat  immediately  preceding  the  arrival  of  each  fast  passenger 
train.  As  heavy  rails  have  come  into  use  this  system  has  been  abandoned  to  some 
extent  on  eastern  roads,  while  on  western  roads  the  system  never  succeeded  in 
coming  largely  into  practice.  Considering  the  increased  difficulty  of  stopping  high 
speed  trains  within  a  desired  distance,  in  the  presence  of  danger,  it  would  seem 
that,  for  at  least  these  trains  alone,  if  for  no  other,  the  track  should  receive  careful 
inspection  by  a  regular  system  of  patrolling.  While  the  expense  of  such  a  system 
is  heavy,  and  while  defects  in  a  well  maintained  track  may  be  of  seldom  occur- 
rence, the  system  should,  nevertheless,  receive  careful  consideration  in  any  estimate 
of  the  expense  of  running  high  speed  trains  with  the  highest  regard  to  safety.  It 
will  be  recalled  that  railroad  trains  are  frequently  wrecked  by  running  into  cattle 
on  the  track,  and  by  washouts  caused  by  summer  "showers,  "  the  severity  of  which 
are  sometimes  underestimated  by  the  section  foreman.  With  a  regular  system  of 
track  patrol,  greater  vigilance  can  be  exercised  in  keeping  stock  off  the  right  of  way, 
and  in  all  kinds  of  weather  the  inspection  of  the  track  is  maintained.  The  neces- 
sity of  abolishing  crossings  with  highways  at  grade,  or  of  stationing  flagmen  at 
dangerous  crossings  is  well  understood,  for  it  is  known  that  the  frequency  of  col- 
liding with  teams  at  grade  crossings  increases  greatly  with  even  a  moderate  increase 
in  the  speed  of  trains.  W.  M.  Camp. 
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Mr.  G.  R.  Henderson  (C.  &  N.  W.  R.  R.)  :  I  think  Mr.  De- 
lano's points  are  all  very  well  taken,  and  I  do  not  intend  to  dispute 
any  of  them,  but  I  thought  it  might  be  somewhat  interesting  to  en- 
large on  some  of  the  ideas.  At  the  bottom  of  the  first  page  he  speaks 
of  the  fact  ''that  a  locomotive  cannot  be  operated  as  economically  at 
higher  speed,  and  that  if  designed  with  a  special  view  to  economical 
operation  at  very  high  speeds  will  have  a  very  diminished  tractive 
power. " 

Now  in  regard  to  increased  fuel  consumption,  Mr.  Delano  has 
spoken  of  the  increased  consumption  and  the  resistance,  which,  of 
course,  we  all  know,  but  there  is  another  increase  of  fuel  consump- 
tion of  which  I  do  not  see  any  notice  in  this  paper,  and  that  is,  if  we 
take  a  rate  of  combustion  for  one  and  one-half  pounds  of  coal  per 
square  foot  heating  surface  per  hour,  we  will  get,  with  average  fuel  in 
this  section  of  the  country,  an  evaporation  of  seven  pounds  of  water 
per  pound  of  coal.  If  we  increase  this  rate  of  combustion  to  three 
pounds  per  square  foot  of  heating  surface  per  hour,  our  rate  of  evap- 
oration is  reduced  to  five  pounds  of  water  per  pound  of  coal  ;  or,  if 
we  say,  that  we  will  burn  coal  at  the  rate  of  one  pound  per  square  foot 
of  grate  surface  per  hour,  we  will  have  an  evaporation  of  eight  pounds 
of  water  or  a  steam  production  of  eight  pounds  per  square  foot  of 
heating  surface  per  hour ;  but  if  the  rate  of  combustion  is  increased 
to  three  square  feet  of  heating  surface  per  hour,  then  we  obtain  about 
fifteen  pounds  of  steam  per  square  foot  of  heating  surface  per  hour, 
or  to  double  the  rate  of  evaporation  per  hour  we  have  to  burn  three 
times  the  amount  of  coal.  Of  course,  the  distance  over  the  road  is 
doubled,  owing  to  the  increased  use  of  steam,  so  that  the  actual  con- 
sumption of  coal  is  50  per  cent  increase  per  mile,  due  to  the  uneco- 
nomical rate  of  combustion,  and  62  per  cent  increase  due  to  the 
increased  resistance,  as  shown  by  Mr.  Delano's  paper.  By  combin- 
ing these  two  increases  we  find  a  total  increase  of  1.40  per  cent  in  the 
amount  of  coal  per  mile  (or  per  ton  mile)  just  on  account  of  doubling 
the  speed  ;  or,  in  other  words,  when  we  double  the  speed  we  burn 
about  two  and  one-half  times  as  much  coal  in  the'  same  distance. 

Now,  in  regard  to  the  second  j)aragra|)h,  relating  to  the  expense  of 
material,  etc.,  I  will  say  that  we  have,  in  the  last  month,  had  diffi- 
culty with  our  high  speed  trains  on  account  of  poor  coal — in  regard 
to  which  I  believe  there  are  others  in  the  same  boat,  as  I  have  heard 
comj^laints  on  all  sides — but  in  order  to  get  suitable  coal  in  our  ten- 
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ders  we  have  gone  into  the  practice  of  ''forking  "  the  coal  ;  in  other 
words,  we  obtained  large  forks,  something  like  pitchforks,  with  the 
prongs  about  an  inch  or  an  inch  and  a  half  apart,  and  when  we  get 
coal  that  is  very  fine  we  fork  it  out  and  shake  it  before  it  is  put  on 
the  tender.  Of  course,  the  high  speed  engines  get  the  coal  that  is 
forked,  and  the  freight  engines  take  what  is  left,  and  there  is  a  great 
deal  always  that  is  left.  Before  we  got  those  forks  there  was  so  much 
trouble  with  the  coal  that*  we  actually  had  to  adopt  the  practice  of 
putting  three  men  and  a  car  of  coal  alongside  the  tender,  to  pick  over 
the  coal  and  put  it  in  by  hand,  so  as  to  eliminate  the  slate  and  dust. 

Another  point  which  comes  to  my  mind  is  the  increase  in  the  oil 
used  on  these  fast  runs.  I  do  not  mean  to  say  that  there  is  any 
actual  necessity  for  it,  but,  as  a  matter  of  fact,  on  some  of  our  partic- 
ularly fast  runs,  we  notice  that  the  men  use  from  two  to  three  times 
as  much  oil  as  they  do  on  the  ordinary  runs.  They  have  not  been 
stinted,  particularly,  and  so  they  have  not  had  much  trouble  in  hot 
bearings,  but  it  shows  the  tendency  to  use  greater  quantities  of  oil  on 
fast  runs. 

Referring  to  the  third  paragraph,  there  is  another  point  that  the 
motive  power  officers  recognize  in  regard  to  high  speeds,  and  that  is, 
that  if  there  is  any  delay,  a  slow  speed  train  can  very  easily  make  up 
the  time,  but  if  a  high  speed  train  loses  five  minutes  and  tries  to 
make  up  the  time,  it  is  then  that  engine  failures  commence,  and 
we  are  asked  at  the  end  of  the  month  why  we  have  so  many  engine 
failures. 

In  regard  to  the  fourth  paragraph,  the  extra  danger  of  collision, 
of  course  we  all  know,  and  I  think  it  is  mentioned  in  this  paper  that 
the  effect  of  a  collision  is  in  proportion  to  the  square  of  velocity. 
Now  the  difference  between  the  work  done  by  the  engine  going  thirty 
miles  an  hour  and  the  engine  going  sixty  miles  an  hour,  can  be,  per- 
haps, put  in  this  way  :  At  30  miles  an  hour  the  momentum  of  train 
is  sufficient  to  raise  it  30  feet,  vertically,  and  at  60  miles  an  hour 
the  momentum  would  raise  it  to  120  feet.  By  considering  the 
amount  of  destruction  or  damage  which  would  be  done  by  dropping 
the  train  vertically  30  feet  and  120  feet  respectively,  we  will  get  an 
idea  of  the  probable  damage  due  to  a  collision  at  these  two  speeds. 
That  gives  a  pretty  good  idea,  I  think,  of  the  comparative  damage 
done  in  a  collision  of  different  speeds. 
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The  fifth  paragraph  is  a  pretty  clear  determination  of  cases  that 
exist  in  our  practice. 

In  the  sixth  paragraph  there  is  one  point  that  could  have  atten- 
tion called  to  it  with  some  interest,  and  that  is  the  great  number  of 
trains  that  have  to  be  sidetracked  to  make  room  for  the  high  speed 
train,  is  going  to  increase  the  consumption  of  coal  on  these  trains, 
which  will  be  due  principally  to  the  highspeed  trains.  Now  the 
point  is  this  :  If  we  have  a  certain  rate  of  coal  consumption  per  ton 
mile,  on  a  train,  and  we  can  make  a  fair  run  of,  say,  twenty  to  twenty- 
five  miles  an  hour  with  that  train  at  a  low  rate  of  coal  consumption, 
if  that  train  is  to  be  laid  up  on  the  sidetracks  for  the  right  of  way  of 
this  high  speed  train,  we  will  have  to  keep  fire  in  the  engine,  and,  of 
of  course,  burn  coal  while  she  is  lying  on  the  sidetrack,  which  brings 
in  no  return,  and  then  when  we  try  to  make  up  the  time,  if  we  do 
attempt  it,  we  will  have  to  burn  much  more  coal  to  get  a  higher  rate 
of  speed,  so  it  doubles  up  on  the  coal,  not  only  in  the  time  she  lays 
there,  but  in  the  extra  attempt  to  make  up  the  time.  So  we  w411  see 
there  are  a  great  many  factors  that  enter  into  the  higher  cost  of  high 
speed  trains. 

Mr.  J.  W.  LuTTRELL  (Illinois  Central  R.  R. )  :  I  am  of  the 
opinion  that  Mr.  Delano  made  a  remark  that  he  did  not  intend  to, 
and  that  is,  that  it  was  the  duty  of  railway  employes  to  make  the 
income  and  outgo  as  large  as  possible.  I  believe  he  intended  to  say, 
to  make  the  income  as  large  as  possible,  and  the  outgo  as  small  as 
possible. 

Mr.  Delano  :    I  said  to  make  the  difference  as  large  as  possible. 

Mr.  Luttrell  :  But  you  did  not  divide  it  up  and  say  which 
should  be  the  big  end  of  it.  I  do  not  think  there  is  any  questioning 
the  fact  that  Mr.  Delano  has  pointed  out,  to  the  satisfaction  of  all 
concerned,  that  it  costs  very  much  more  to  operate  high  speed  trains 
than  slow  speed  trains,  and  Mr.  Henderson  has  fully  endorsed  the 
stand  that  Mr.  Delano  has  taken. 

At  the  cpnclusion  of  Mr.  Delano's  paper  he  makes  this  remark  : 
"  I  feel  that  I  must  close  my  paper  with  the  question  expressed  in 
the  title  still  unanswered,  and  with  the  h()])e  that  some  one  else  bet- 
ter qualified  can  answer  it."  Now  there  is  no  doubt  but  what  this  is 
a  very  important  matter,  and  I  do  not  think  there  is  any  member  of 
this  Club  better  (jualified,  or  that  has  a  better  opportunity  to  answer 
this  (|ucstion  than  Mr.  Delano  has,  and  I  believe  that  the  Western 
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Railway  Club,  and  the  railways  generally,  would  be  largely  inter- 
ested and  benefited  by  Mr.  Delano's  continuing  the  subject,  and 
giving  us  some  specific  figures. 

-  Mr.  F.  H.  Clark  (C,  B.  &  Q.  R.  R.):  I  had  occasion,  some 
time  ago,  to  consider  the  effect  of  high  speed  on  the  cost  of  hauling 
trains  in  passenger  service, and  met  with  the  same  difficulties  that  Mr. 
Delano  mentions  in  his  paper  in  arriving  at  satisfactory  results,  that 
is,  I  found  that  there  are  a  great  many  elements  entering  into  the 
problem  that  can  not  be  accurately  weighed. 

I  took  the  matter  up,  however,  and  made  a  comparison  between 
two  trains  running  in  the  same  direction  over  a  division  of  about  190 
miles,  one  averaging  a  little  less  than  7  cars,  at  a  speed  of  Siys  miles 
an  hour,  deducting  10  minutes  lost  at  one  stop,  18  stops  in  all  ;  the 
other,  a  train  averaging  a  little  less  than  4  cars,  at  an  average  speed 
of  48  miles  an  hour,  with  7  stops. 

I  took  into  consideration,  for  a  period  of  six  months,  the  amount 
of  fuel  used,  the  wages  of  engine  and  train  crews,  and  the  cost  of 
engine  and  roundhouse  service,  and  found,  so  far  as  the  above  items 
are  concerned,  that  the  cost  per  car  mile  is  about  77  per  cent  greater 
for  the  4-car  train,  at  48  miles  an  hour,  than  for  the  7-car  train 
at  31  yi  miles  an  hour.  In  order  to  check  up  my  figures  for  mileage 
and  coal  consumption,  I  included  two  other  trains  in  my  calcula- 
tions, and  have  covered  these  figures  in  a  table,  which  I  wish  to 
present.  Trains  A  and  D  are  the  ones  between  which  my  compari- 
sons were  made,  while  the  other  trains,  at  intermediate  speeds,  serve 
as  a  check  upon  the  more  important  ones  at  extreme  speeds. 


Train 

Xo. 

Xo. 
Stops 

Mileage 

Coal  Used — 

Tons 

Cars 

Speed 

Train 

Car 

Total 

Per  Day 

Per  Car 

A 

6.76 

31.33 

18 

34480 

233802 

1151.8 

6.36 

170.38 

B 

6.24 

35.70 

8 

34480 

215110 

1111.4 

6.14 

176.11 

C 

2.95 

45.40 

7 

34480 

101525 

1091.7 

6.03 

369.83 

D 

B.88 

48.00 

7 

34100 

132240 

1274.1 

7.12 

328.35 

The  above  figures,  as  already  explained,  cover  only  the  items  of 
fuel,  wages,  and  engine  and  roundhouse  service,  and  the  cost  of 
engine  and  roundhouse  service  was  assumed  to  be  the  same  for  the 
two  engines. 

The  conclusions  are  simply  that,  so  far  as  the  items  considered 
are  concerned,  there  is  a  decided  increase  in  the  cost  of  hauling  cars 
as  the  speed  is  increased. 
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A  comparison  of  the  figures,  showing  coal  used  per  day  in  the 
table,  certainly  substantiates  Mr.  Delano's  suggestion  that  the  coal 
consumption  per  car  or  ton  of  train  is  proportionate  to  the  speed,  as, 
for  train  A  we  have  170.4  tons  of  coal  burned,  per  car,  in  six  months, 
while  for  train  B  we  have  328.4  tons,  an  increase  of  over  92  per 
cent  of  coal  burned  for  an  increase  of  53  per  cent  in  speed.  This  is 
due,  not  only  to  the  increased  resistance  at  the  higher  speed,  but 
also  to  the  fact  that  the  capacity  of  the  engine  is  less  at  high  speeds, 
and  that  with  large  or  small  trains,  the  engine  has  to  propel  itself  as 
well  as  pull  the  train. 

If  a  material  increase  is  made  in  the  speed  of  a  heavy  train,  the 
question  of  locomotive  capacity  is  almost  sure  to  come  up,  and,  as 
Mr.  Delano  has  pointed — the  service  is  likely  to  call  for  a  heavier 
engine,  at  an  increased  cost,  and  very  likely  entailing  additional 
expenses  in  the  way  of  improvements  in  track  and  bridges. 

Mr.  J.  F.  Deems  (C,  B.  &  Q.  R.  R.):  I  have  nothing  to  say 
in  detail  of  the  paper,  but  there  is  one  thought  that  occurs  to  me. 
In  the  October  number  of  the  North  American  Review  I  read  an  arti- 
cle by  Ian  McLaren,  pertaining  to  the  vital  energy  and  force  of  the 
American  people.  I  can  not  give  it  in  detail,  neither  can  I  give  the 
exact  title,  but  he  had  a  great  deal  to  say  in  regard  to  the  push  and 
vim  and  snap  of  the  American  people,  and  he  went  on  to  say,  in  one 
instance,  that  when  one  of  these  high-pressure,  high-tension  Yankees 
came  into  his  study  and  visited  with  him,  for  an  hour  or  two,  it  was 
like  an  electric  shock ;  he  felt  stimulated  and  vitalized  for  weeks.  I 
suspicioned,  at  the  time,  that  Professor  Goss  had  called  on  him. 
(Laughter. ) 

But,  aside  from  that,  the  thought  that  occurred  to  me,  and  which 
connected  that  paper  with  this,  was  this  idea,  Is  it  not  possible  that 
with  these  high  speed  trains  we  are  keying  up  every  one  on  the  line 
to  a  much  greater  extent  than  we  know,  and  to  a  much  greater  extent 
than  it  is  possible  for  us  to  ascertain  definitely,  and  do  not  we  get  in 
return,  due  to  that  keying  up  of  everybody,  almost  as  much  as  these 
trains  cost  us  ? 

Now  every  one  here  knows  that  with  the  increased  speed  of  trains 
there  has  been  a  corresponding  decrease  in  the  number  of  wrecks  we 
have  had.  Whether  it  is  due  to  the  increase  of  speed  or  not,  I  am 
not  prepared  to  say,  but  I  am  inclined  to  think  it  is.  We  know,  at 
least,  that  we  do  not  have  near  as  many  wrecks  as  we  used  to.  Now 
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it  is  not  due  to  the  increased  speed  itself,  but  due  to  the  fact  that  the 
men,  realizing  the  danger,  and  realizing  the  importance  of  these 
trains,  are  more  careful,  and  they  are  in  better  mettle  and  they  do 
better  work  than  they  used  to  when  running  fifteen  to  twenty  miles 
an  hour,  and  that  is  the  thought  that  occurs  to  me,  whether  there  is 
not  an  element  of  saving  grace  in  that  line  that  perhaps  compensates 
fully  for  what  we  lose  in  running  these  high  speed  trains. 

President  Hetzler  :  Professor  Breckenridge,  I  notice  you 
are  over  there.    We  would  like  to  hear  from  you  on  the  subject. 

Prof.  L.  P.  Breckenridge  (University  of  Illinois)  :  I  really 
did  not  intend  to  say  a  word.  I  have  been  interested  in  the  dis- 
cussion and  was  interested  in  the  paper,  and  came  in  because  I 
wanted  to  gain  some  information.  I  certainly,  Mr.  President,  have 
not  any  data  to  give,  and  do  not  know  anything  about  this  matter. 
I  will  ask  you  to  excuse  me  on  the  basis  that  I  have  not  had  any 
experience  in  the  operation  of  trains  at  high  speed.  I  certainly  can 
not  add  anything  of  value  to  the  information  that  has  been  given  at 
this  meeting.     I  am  much  obliged  to  you  for  calling  on  me. 

Professor  Goss  :  Mr.  Delano  makes  two  statements  which,  at 
first  sight  would  seem  to  be  somewhat  at  variance,  but  which,  rightly 
interpreted,  are  entirely  consistent. 

The  first  statement  is  that  to  operate  a  train  at  sixty  miles  per 
hour,  as  against  thirty  miles  per  hour,  increases  the  fuel  consumption 
by  something  like  62^  per  cent.  The  second  is  to  the  effect  that 
engines  of  more  than  twice  the  power  do  not  now  handle  half  as  long 
trains  as  those  which  formerly  handled  ten  or  twelve  cars  success- 
fully, and  which  are  now  relegated  to  branch  lines. 

The  first  statement  is  based  on  work  done  in  covering  a  given  dis- 
tance. The  second  statement  upon  work  done  in  a  given  time.  The 
first  statement  indicates  that  when  speed  is  increased  from  thirty 
miles  to  sixty  miles,  it  will  require  62^  per  cent  more  power  to  carry 
the  train  each  mile,  but  as,  at  the  highest  speed,  the  work  of  over- 
coming the  resistance  of  the  train  is  accomplished  in  half  the  time 
required  at  the  lower  speed,  the  rate  at  which  power  is  developed 
becomes  proportionately  greater. 

Power  measurements  are  usually  based  on  time.  Taking  the  data 
presented  by  Mr.  Delano,  in  connection  with  the  first  statement  to 
which  I  have  called  attention,  it  can  be  shown  that  an  increase  of 
speed  from  thirty  to  sixty  miles  should  be  expected  to  increase  the 
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rate  of  fuel  consumption  times,  a  result  which  is  quite  in  accord 
with  the  observed  fact  as  indicated  by  the  second  statement. 

Thus  : 

For  thirty  miles, 

Train  resistance==:3-|-5^\  =3-f-5=8 
For  sixty  miles, 

Train  resistance  =  3-|-y6\  =3-|-10= 13 
That  is,  the  force  necessary  to  maintain  the  motion  of  the  train  in  the  two 
cases  is  as 

8  to  13 

But  power  is  the  product  of  force  multiplied  by  space  passed  over.  Hence, 
in  the  present  case,  the  power  required  for  a  speed  of  thirty  miles,  will  be  to  the 
power  required  for  a  speed  of  sixty  miles,  as 

8X30  :  13X60=8  :  26 
which  gives  a  percentage  increase  of  power  as  compared  with  that  required  at  the 
lower  speed  of 

100=225^ 

8 

This,  as  already  stated,  is  in  substantial  agreement  with  Mr.  De- 
lano's second  statement. 

Mr.  Henderson  :  What  Professor  Goss  has  just  said  has  made 
me  think  that  possibly  I  was  not  entirely  clear  when  I  spoke  of  140 
per  cent  increase  in  the  rate  of  fuel  consumption  ;  I  did  not  mean  in 
time,  but  I  meant  per  ton  mile.  I  thought  perhaps  Professor  Goss 
was  speaking  of  the  time  unit,  and  I  was  speaking  of  the  distance, 
and  the  140  per  cent  increase,  I  should  have  said,  was  that  much 
increase  per  mile,  or  per  ton  mile. 

Mr.  H.  D.  Judson  (C,  B.  &  Q.  R.  R. )  :  I  did  not  see  Mr. 
Delano's  paper  until  I  came  into  the  room,  and  had  no  thought  of 
making  any  remarks.  I  remember  hearing  the^ genial  Dr.  Depew  say 
'Once,  that  clubs  and  associations  always  seemed  to  want  to  be 
instructed  by  some  one  who  knew  less  of  the  subject  than  they.  It 
is  on  this  theory  that  I  account  for  your  calling  on  an  operating  man 
to  tell  a  technical  club  what  it  costs  to  run  trains  at  a  high  rate  of 
;speed.  It  is  a  subject,  however,  that  interests  the  operating  depart- 
ment very  much. 

Mr.  Deems  has  suggested  that  we,  perhaps,  gain  in  vital  force. 
It  is  a  (juestion  with  me  whether  we  do  not  lose  ;  whether  by  reason  of 
•excessive  strains  we  do  not  become  unduly  nervous. 

Mr.  Delano  has  given  us  some  facts  and  figures,  and  there  is  just 
one  point  that  1  would  like  to  call  attention  to,  and  that  is  the  fact 
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that  the  excessive  speed  at  which  we  are  required  to  run,  obliges  us 
to  haul  lesser  tonnage.  We  frequently  run  our  stock  trains,  for 
instance,  at  such  a  rate  of  speed  that  we  cannot  haul  anywhere  near 
the  tonnage  that  our  locomotives  are  capable  of  hauling. 

I  was  very  much  interested  in  every  point  that  has  been  brought  out. 
The  figures  are  something  that  I  know  nothing  about  ;  I  do  not  ques- 
tion them,  but  the  question  that  occurs  to  the  operating  department 
is,  conceding  every  point  that  he  has  made,  the  question  is  the  one 
propounded  by  a  great  and  bad  man,  ''What  are  you  going  to  do 
about  it?"  There  is  no  question  but  what  it  costs  vastly  more. 
Mr.  Delano  has  not  answered  the  question — and  I  do  not  suppose  he 
expects  to — as  to  what  it  costs  to  run  trains  at  a  very  high  rate  of 
speed,  but  he  has  proven  what  we  all  know,  that  it  costs  vastly  more 
to  run  at  high  speed  than  it  does  at  lower  speed. 

The  figures  which  Mr.  Clark  has  prepared,  and  which  are  on  the 
wall,  are  figures  which  should  interest  not  only  every  mechanical  and 
operating  man,  but  every  stockholder  of  a  railroad  company,  and  I 
hope  they  will  have  the  effect  of  calling  the  attention  of  those  who 
own  our  railways  to  the  waste  of  revenue  that  is  being  caused  by 
excessive  speed,  and  I  hope  that  railroads  will  some  time  get  together 
on  the  question  of  a  maximum  speed.  We  will  assume,  perhaps, 
that  we  cannot  reduce  the  speed  of  passenger  trains,  but  why  should 
we  run  every  freight  train  at  such  an  excessive  rate  of  speed  ?  If 
there  is  a  traffic  official  here,  he  will  bear  me  out  in  the  statement  that 
time  is  of  the  essence  of  every  transportation  contract.  In  the  matter 
of  freight  transportation  we  have  come  to  a  point  now  where  a  man 
says,  ''  If  you  cannot  get  my  goods  to  me  by  the  next  morning,  I  will 
try  some  other  road,"  and  it  is  true  not  only  live  stock  and  merchan- 
dise, but  every  car  of  junk  has  to  be  handled  in  the  same  way,  and  it 
seems  to  me  that  it  has  reached  a  point  that  is  positively  ridiculous, 
or  would  be  if  it  were  not  so  serious. 

There  is,  perhaps,  no  one  thing  railways  can  do  which  will  bring 
larger  returns  than  to  reduce  the  speed  of  trains.  It  is  a  question, 
however,  which,  because  of  excessive  competition,  no  one  road  can 
settle  for  itself.  It  is  to  be  hoped  they  will  sometime  see  it  to  their 
interest  to  reach  an  understanding  which  will  enable  them  to  run 
slower  and  haul  large  trains.  Iq  the  meantime,  it  would  be  interest- 
ing to  know  just  what  excessive  speed  is  costing  us,  and  I  hope  it  will 
be  determined. 
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Mr.  E.  E.  Russell  Tratman  {Engineering  News'):  What  struck 
me  most  in  regard  to  Mr.  Delano's  paper  was  the  title.  He  asks  what 
the  cost  is.  Now,  what  officer  of  any  road  can  tell  the  exact  cost  of 
operation  of  any  particular  train  on  his  road?  We  can  get  averages 
galore,  but  when  we  come  to  actual  and  definite  figures  for  any  par- 
ticular service,  we  find  that  they  are  not  available.  We  can  turn  to 
the  reports  of  the  Interstate  Commerce  Commission  and  find  the 
average  weight  of  trains,  the  number  of  cars  per  train,  number  of 
passengers  and  tons  per  car,  etc.  But  what  do  these  mean  when  we 
want  to  figure  on  cost  of  operation  ?  These  averages  include  the 
busy  lines,  the  little  branches,  and  the  lines  of  freight  traffic  ;  also, 
the  through  freights  and  the  way  freights,  the  big  trains  and  the  little 
trains.  Similar  figures  of  individual  roads  are  given  in  the  annual 
reports  of  these  roads.  For  instance,  take  the  average  tons  per 
freight  train.  I  think  the  highest  on  record  is  about  450  tons  on  the 
Chesapeake  &  Ohio  Railway.  Now,  many  roads  are  running  freight 
trains  of  1,000  to  3,000  tons,  but  these  do  not  show  in  the  averages, 
nor  is  there  any  knowing  whether  the  officers  of  the  roads  knew  how 
the  cost  of  their  operation  in  detail  compares  with  that  of  the  ordi- 
nary freight  trains. 

Take  cost  of  the  service,  and  you  can  get  a  lot  of  figures,  all  aver- 
ages, but  they  are  of  little  use  in  regard  to  the  important  and  inter- 
esting question  propounded  by  Mr.  Delano.  Perhaps  they  may 
serve  as  a  basis  for  working  out  more  exact  figures.  Here,  for 
instance,  are  a  few  examples  of  these  averages,  representing,  as  a 
rule,  engines  and  trains  of  every  class,  and  in  every  kind  of  service. 
Can  these  and  other  figures  be  secured  for,  say  fast  ''limited"  trains 
and  ordinary  passenger  trains  ;  for  fast  freights  and  way  freights  ? 
If  so  they  might  lead  to  great  changes,  improvements  and  economies 


n  service. 

CHICAGO  &  NORTHWESTERN  RAILWAY. 

Repairs  and  supplies  for  engines  and  tenders,  per  mile  run    4.60  cts 

Engineer,  fireman,  wipe.s,  etc.,  per  mile  run   7.29  " 

Oil,  waste  and  tallow,  per  mile  run     0.23 

Fuel,  per  mile  run   0.35 

Total  cost  per  mile  run  by  engines     18.53 

Run  per  ton  of  coal   22.84  miles 

Run  per  pint  of  oil      15.40 

Run  per  pound  of  waste    182.93 

Cars  per  passenger  train .     4.75  cars 

Cars  per  freight  train  (loaded)   1(5.87 

(total)   22.92  " 
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CHICAGO,    ROCK  ISLAND    &  PACIFIC  RAILWAY. 

Repairs  of  locomotives,  per  mile  run  ,   3.25  cts 

Engineer,  fireman  and  wipers,  per  mile  run   0.87  " 

Oil,  tallow  and  waste,  per  mile  run   0.16 

Fuel,  per  mile  run     5 . 96  " 

Run  per  ton  of  coal   28.78  miles 

Cars  per  passenger  train   4.95  cars 

Cars  per  freight  train   20.18 

CHICAGO,    MILWAUKEE  &  ST.  PAUL  RAILWAY. 

Repair  of  locomotives,  per  revenue  train-mile   5.60  cts 

Repair  of  cars,  "        "         '       "    7.97  " 

Station  service,  "        "         "      "    11.25 

Train  service,  "        "         "      "    7.23 

Locomotive  service,         "        "         "      "    8.60 

Train  and  station  supplies,        "         "      "    2.01 

Fuel,  '•   9.44  " 

Oil  and  waste.  "       "         "      "    0  .47  " 

All  other  expenses,  "       "         "      "    44.66 

Total  operating  expenses,  '         "      *'    97.23 


There  seem  to  be  no  definite  figures  outside  of  these  averages. 
Mr.  Delano  refers  to  a  friend  of  his  who  gave  the  cost  of  operating 
a  fast  train  as  $2.00  per  train-mile.  Perhaps  Mr.  Delano  can  get  from 
that  gentleman  some  particulars  as  to  what  he  based  his  figures  on, 
and  find  out  if  he  made  any  investigation  of  the  matter,  because,  as 
I  say,  we  seem  to  be  working  in  the  dark  in  this  respect.  We  ought 
to  be  able  to  figure  out  the  cost  of  transportation  for  a  particular 
service,  somewhat  as  manufacturers  figure  out  the  cost  of  manufacture 
or  production  of  certain  articles.  It  would  be  a  good  thing  for  the 
railways  if  they  could  take  some  particular  trains  in  some  particular 
service  on  one  particular  line  or  division,  and  study  out  the  cost  of 
operation  for  a  few  months  or  a  year.  If  anybody  would  do  that,  we 
might  have  some  definite  figures  upon  which  to  base  further  investi 
gations,  but  at  the  present  time  we  have  really  nothing  to  go  upon 
except  these  averages,  and  they  really  have  no  bearing  upon  the  mat- 
ter under  discussion. 

Mr.  a.  E.  Manchester  (C,  M.  &  St.  P.  R.  R. )  :  I  came  in  so 
late  that  I  do  not  know  what  has  been  said  heretofore,  and  I  do  not 
believe  I  can  say  anything  that  will  add  to  the  value  of  the  paper. 
It  is  a  subject  that  we  have  not  much  data  on,  and  I  hope  that  some 
of  those  who  have  been  discussing  the  paper  are  better  prepared  in 


220  Proceedings  Western  Railway  Club 


that  respect  than  I  am,  and  when  I  get  a  chance  to  read  what  has 
been  said  here  this  afternoon,  that  I  may  get  some  good  pointers. 

The  subject  of  fast  trains  involves  a  great  many  conditions  on 
a  railroad,  and  even  with  the  figures  we  have,  while  we  know  that 
it  costs  more  to  run  a  train  fast  than  at  a  reasonable  rate  of  speed, 
yet  we  have  numerous  figures  that  show  that  some  of  our  freight  trains, 
run  at  a  reasonably  high  rate  of  speed,  are  being  operated  for  less 
money  than  the  slower  trains.  Now,  while  I  feel  sure  that  that  does 
not  mean  that  we  can  run  our  engi.nes  thirty  miles  an  hour,  and  pull 
a  train  over  a  road,  and  do  it  as  economically  for  fuel  as  we  could  at 
twenty  miles  an  hour,  to  me  it  means  this,  that  the  fast  train  is 
given  the  right  of  way;  it  does  not  sidetrack,  it  does  not  switch;  while 
it  is  hauling  less  tonnage  it  has  a  practically  clear  track,  and  it  makes 
the  run  in  a  short  time,  and  on  these  accounts  it  really  shows  up  for 
fuel  less  per  100  tons  haul  per  mile  than  some  of  the  heavier  trains  that 
have  to  do  more  way  work  and  get  no  credit  for  it. 

Mr.  W.  H.  Marshall  (L.  S.  &  M.  S.  Ry.):  I  realize  fully  the 
advantage  of  figures  on  the  cost  of  locomotive  expenses  for  handling 
fast  passenger  trains.  I  feel,  however,  that  if  we  do  obtain  definite 
information  on  this  point  it  still  leaves  almost  every  case  as  a  special 
one  to  be  decided  by  itself,  and  the  cost  of  operating,  from  a  mechani- 
cal department  standpoint  alone,  is  possibly  a  very  small  factor  in  the 
total  problem. 

The  points  that  Mr.  Delano  has  brought  out  in  his  paper  we  will 
all  concede.  However,  it  may  be  quite  a  different  problem  to  operate 
just  a  few  fast  trains  or  to  operate  the  entire  passenger  service  of  a 
road  upon  a  comparatively  fast  schedule.  If  we  are  to  operate  a  few 
fast  trains  only,  it  may  be  well  to  purchase  a  few  engines  of  sufficient 
power  to  do  the  work  under  the  conditions  that  exist  upon  the  railroad 
at  the  time  the  new  schedule  goes  into  effect.  If,  on  the  other  hand, 
a  considerable  number  of  fast  trains  are  to  be  considered,  purchasing 
of  large  locomotives  may  be  one  solution  of  the  problem,  but  it  is  not 
always  the  only  one,  nor  necessarily  the  best  one,  and  I  think  the 
manner  in  which  these  problems  are  approached  means  a  great  deal 
to  a  railroad  company. 

We  all  know  that  trains  that  are  scheduled  at  thirty-five  miles  per 
hour  can  make  speeds  very  much  higher  than  is  necessary  to  maintain 
that  schedule  ;  in  fact,  they  may  be  able  to  travel  as  fast  as  is  neces- 
sary for  a  fifty  mile  ])er  hour  train,  providing  the  latter  can  go  along 
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without  any  detentions,  but  we  always  have  to  provide  a  surplus  power 
for  these  detentions.  Now,  evidently,  the  best  way  in  which  to  pro- 
vide for  the  fast  service,  is  to  eliminate  all  causes  for  detentions.  By 
these  detentions  I  do  not  simply  mean  the  delay  at  stations,  but  the 
changing  of  many  things  along  the  line  of  the  road  that  prevent  fast 
speed.  In  some  places  it  may  be  the  use  of  track  tanks,  the  location 
of  signals,  the  installation  of  interlocking  plants;  in  other  places  the 
elimination  of  sharp  curves  or  a  bad  grade,  more  and  longer  sidings 
so  that  freight  trains  can  get  out  of  the  way.  These  and  many  other 
such  items  have  their  effect  upon  high  speeds,  and  where  most  of 
these  chances  for  delay  are  eliminated,  the  engines  do  not  have  to  be 
as  large  as  if  no  changes  of  this  character  are  made. 

The  Lake  Shore  has  a  great  many  comparatively  heavy  trains  ; 
they  are  not  so  very  fast,  as  fast  trains  go,  few  averaging  much  more 
than  forty  miles  per  hour.  They  have,  as  you  know,  until  recently 
been  operated  by  comparatively  small  engines.  When  I  went  there 
it  was  a  matter  of  astonishment  to  me  to  know  that  the  engines  could 
do  such  work,  and  looking  over  the  situation  I  have  come  to  the  con- 
clusion that  it  is  very  largely  because  the  trains  require  little  accelera- 
tion after  they  are  once  started ;  it  is  largely  a  question  of  keeping 
them  going  for  many  miles  at  a  stretch.  Undoubtedly,  the  engines 
were  too  small  for  the  work,  but  when  an  18  x  24  ten-wheel  passenger 
engine  with  a  68-inch  driver  and  190  pounds  steam  can  handle  an 
eleven,  twelve  and  even  a  thirteen  car  train  at  a  schedule  of  forty 
miles  per  hour,  including  all  stops,  it  is  very  evident  that  there  was 
not  very  much  demanded  of  the  engine  in  accelerating  the  train  after 
it  was  under  way.  I  am  of  the  opinion,  that  in  fast  passenger  service 
there  is  much  more  power  consumed  in  the  frequent  accelerations  of 
the  trains  than  is  generally  assumed. 

Now,  if  in  solving  its  own  problem  of  fast  passenger  service,  a 
railroad  company  would  endeavor  to  correct  those  physical  features 
of  its  roadway  which  have  a  tendency  to  prevent  the  attainment  of 
high  speeds,  some  of  which  I  have  already  enumerated,  it  will  find 
that  every  dollar  spent  in  that  direction  is  reducing  the  expenses  of 
the  operation  of  other  trains,  both  freight  and  passenger.  Work  in 
that  direction  will  certainly  pay,  and  when  carried  out  intelligently 
we  may  still  need  large  passenger  engines,  but  they  will  not  need 
to  be  as  large  as  if  comparatively  little  attention  is  paid  to  these - 
physical  features.     As  Mr.  Judson  says  :        What  are  we  going  to 
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do  about  it?"  The  fast  trains  are  here,  why  not  attack  the  problem 
in  that  direction  which  is  going  to  give  the  greatest  benefit  to  entire 
train  service?  Then  for  the  expenditure  we  will  have,  as  a  partial 
offset,  the  reduced  cost  of  operation  of  other  passenger  and  freight 
trains. 

Mr.  G.  W.  Rhodes  (B.  &  M.  R.  R.  R.):  I  have  been  very  much 
interested  in  this  paper,  and  very  much  interested  in  the  discussion 
that  has  taken  place  about  it.  I  was  wondering  when  I  read  the 
paper  over,  how  Mr.  Delano  would  come  out.  In  his  concluding  re- 
marks he  says  :  "The  point  I  wish  to  enforce  is,  that  speed  costs 
heavily;  just  how  much  I  am  not  prepared  to  say." 

I  think  it  is  a  little  remarkable  that  at  a  meeting  of  the  Western 
Railway  Club  there  is  not  one  present  able  to  answer  Mr.  Delano. 

I  will  not  go  into  'all  the  different  points  that  Mr.  Delano  has 
brought  up,  but  it  seems  to  me  there  is  a  great  deal  in  them.  The 
way  Mr.  Henderson  enlarged  on  the  questions  is  interesting,  but  what 
I  would  like  to  call  the  Club's  attention  to,  is  the  way  in  which  we 
have  got  after  some  other  problems  in  railroad  work,  and  to  see 
whether,  not  having  the  information  at  the  Railway  Club,  we  cannot 
dig  it  up  somewhere  else,  and  if  we  cannot  dig  it  up  anywhere,  then 
whether  we  cannot  devise  some  means  by  which  we  will  get  the  infor- 
mation anyway.  When  I  think  of  the  way  we  changed  the  method 
of  couplings  between  cars,  from  the  link  and  pin  to  the  vertical  plane 
coupler,  and  of  all  the  investigations  that  were  made  in  that  line,  and 
the  care  that  was  taken  before  the  railroads  committed  themselves  to 
that  particular  form  of  coupler,  I  wonder  whether,  possibly,  some  of 
the  roads  not  attending  here  this  afternoon  may  not  have  learned 
something  of  some  kind  about  speeds. 

I  recollect  on  one  road,  before  the  vertical  plane  coupler  was 
fairly  adopted,  that  a  special  train  was  provided,  with  a  good  load, 
and  that  it  was  taken  with  some  of  the  principal  officers  of  the  road 
from  Chicago  to  Denver,  a  solid  train,  for  the  sole  purpose  of  de- 
termining whether  this  change  in  coupling  between  cars  was  going  to 
be  a  success  or  not.  I  was  on  that  train;  one,  or  two  special  cars 
were  put  back  of  it — 1  forget  the  number  of  cars,  whether  it  was 
thirty-five  or  forty — and  the  coupling  and  switching  at  the  various 
points  was  done  as  the  train  went  along,  to  determine  the  results  of 
handling  a  train  of  that  kind  at  reasonably  high  speed.  On  the  line 
that  I  am  connected  with,  where  we  run  pretty  fast  trains  for  our 
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stock  trains,  and  before  we  had  the  vertical  plane  coupler,  we  went 
to  the  trouble  of  getting  solid  iron  wedges  and  blocking  them  between 
each  link  and  pin  coupler  to  do  away  with  the  slack  in  the  train. 
Other  roads,  no  doubt,  made  similar  investigations  ;  the  result  is  that 
we  went  into  the  coupler  change,  not  blindly,  but  knowing  what  the 
results  were  going  to  be. 

Then  again,  take  the  question  of  brakes.  See  how  carefully  that 
subject  was  gone  into,  and  what  moneys  were  expended  in  ascertain- 
ing what  was  the  best  kind  of  brake  to  use  ;  but  as  soon  as  the  car 
builders  mapped  out  how  the  work  was  to  be  done,  tests  were  not 
confined  to  one  road  ;  one  of  the  brake  companies  organized  a  train 
and  went  all  over  the  country,  showing  how  these  brakes  could  be 
operated,  and  successfully  operated.  Other  railways,  when  they 
wanted  to  find  out  something  about  brakes,  took  up  the  tests  and 
made  them  ;  brake  tests,  some  five  or  six  years  ago,  were  quite  a 
common  thing. 

These  tests  were  made  sometimes,  if  not  with  the  opposition,  at 
any  rate  not  always  with  the  cordial  support  of  the  manufacturers. 
If  they  could  find  purchasers  they  would  naturally  rather  sell  their 
goods  without  meeting  conditions,  and  I  sometimes  think  that  some 
railroad  officers  would  rather  operate  their  trains  without  knowing  just 
what  they  cost. 

My  friend,  Mr.  Judson,  remarks,  "What  are  you  going  to  do 
about  it  ?  "  I  think  that  one  of  the  things  to  do  about  it  is  to  let 
every  operating  officer,  when  he  increases  the  speed  of  his  freight 
trains  from  twenty  miles  an  hour,  say  to  forty  miles  an  hour,  be  able 
to  answer  just  what  it  is  going  to  cost  him  in  dollars  and  cents  in 
making  that  increase. 

In  the  last  annual  report  of  the  Northern  Pacific  road,  special 
attention  is  called  to  the  great  cost  to  railroads  in  operating  freight 
trains  at  speeds  which  are  not  warranted.  Now,  why  do  we  say  it 
costs  so  much  to  operate  trains  at  speeds  which  are  not  warranted? 
We  have  got  no  actual  facts  about  it.  We  can  all  theorize  as  we 
have  done  this  afternoon,  but  we  can  not  show  any  definite  test  that 
has  been  made.  Mr.  Tratman  brings  that  out  ;  there  are  not  any 
accurate  figures  that  you  can  show. 

My  experience  has  been,  on  some  lines,  that  if  you  get  one  fast 
train  on,  it  brings  up  everything  else  fast.  The  fact  of  the  matter  is, 
if  you  get  a  fast  freight  train  on  a  road,  with  signals  as  ordinarily 
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provided,  and  then  attempt  to  run  some  slow  freights,  you  will  find 
you  can  operate  more  successfully,  and  with  fewer  accidents,  if  you 
disregard  cost  entirely  and  keep  everything  moving  fast.  I  know 
that  in  some  investigations  we  made  on  the  C,  B.  &  Q.  we  found 
this  was  actually  the  practice ;  when  we  wanted  to  see  why  our 
coal  consumption  was  increasing,  we  found  everything  was  running 
fast  on  account  of  a  few  fast  trains,  but  how  much  more  it  was  cost- 
ing us  in  supplies  the  operating  officials  had  no  data. 

The  late  Henry  B.  Stone,  before  he  gave  up  railroad  work,  had  in 
view  getting  some  actual  data  on  the  very  results  that  we  are  looking 
into  this  afternoon,  and  he  talked  with  me  about  making  some  actual 
tests  with  a  given  train  at  different  rates  of  speed  :  at  twenty  miles, 
thirty  miles,  forty  to  fifty  miles  an  hour,  so  we  would  know  what  it 
cost  in  the  operation  at  these  different  speeds. 

The  data  that  Mr.  Clark  has  given  on  the  table  th'ire  is  very  in- 
teresting, but  it  has  not  a  given  tonnage  going  at  different  rates  of 
speed.  As  I  understand  it,  those  are  different  classes  of  passenger 
trains  ;  some  of  them  stop  at  many  stations  and  others  do  not,  and 
therefore  it  is  not  a  comparison.  We  know  in  a  general  way  that 
it  costs  more  to  run  high  speed  than  it  does  to  run  low  speed,  but  how 
much  we  do  not  know,  and  I  would  think  that  it  would  pay  the  rail- 
road companies  well  to  do  what  Mr.  Stone  proposed  to  do;  to  take  a 
given  tonnage  and  run  that  over  the  road,  keeping  actual  data  of 
what  the  results  are;  and  then  we  would  know  whether  it  is  going  to 
pay  us  to  run  dead  freight  at  speeds  at  the  cost  of  handling  stock  or 
handling  fast  meat  trains. 

But,  perhaps,  before  it  is  necessary  or  wise  for  the  railroads  to  take 
that  up,  it  would  be  a  good  plan  to  consider  what  has  been  done 
already  ;  some  of  this  work  may  have  already  been  done,  and  I  would 
propose,  before  the  meeting  is  closed,  to  offer  a  resolution  which  I 
will  read  later,  that  this  subject  be  referred  to  other  organizations; 
let  them  investigate  the  same  question  and  ascertain  what  has  been 
done  in  the  work,  and  then  I  hope  that,  later,  some  of  the  railroads 
will  undertake  it,  as  Mr.  Luttrell  suggests.  I  d9  not  know  whether 
the  Burlington  ro-ad  will  undertake  to  do  it  for  the  benefit  of  the  rail- 
roads in  general,  but  there  will  be  nothing  in  the  world  to  prevent  any 
of  the  roads  from  making  those  investigations  for  their  own  informa- 
tion, which  need  not  be  given  to  the  public.  It  is  an  important  ques- 
tion, and  we  ought  to  know  what  the  difference  in  expense  is  to  haul 
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a  given  tonnage  at  the  rate  of  twenty  miles  an  hour  and  at  the  rate  of 
forty  miles  an  hour.     I  will  offer  a  resolution  to  the  above  elfect  later.' 

Mr.  Daniel  McBain  (Michigan  Central  R.  R. )  :  I  do  not  know 
that  I  can  add  anything  to  what  has  been  said.  I  think  Mr.  Miller 
has  covered  the  ground  fully,  and  about  the  same  as  I  would  put  it 
myself.  As  to  the  reason  that  we  are  now  hauling  freight  at  the  same 
cost  per  ton  as  we  did  when  the  speed  was  fifteen  miles  per  hour,  I 
believe  it  is  due  to  the  fact  that  the  speed  of  the  train  despatchers  and 
all  others  has  been  increased  correspondingly,  and  this,  coupled  with 
the  more  intelligent  manipulation  of  the  locomotive,  has  made  it 
possible  for  the  cost  per  mile  not  to  become  greater. 

Prof.  Goss:  The  suggestion  has  several  times  been  made  that 
when  a  given  engine  is  changed  from  a  slow  schedule  to  a  fast  schedule 
it  works  at  a  higher  rate  of  power.  Can  this  be  true  ?  The  fact  seems  to 
be  that  all  engines  in  through  service,  which  are  operated  at  speeds 
above  twenty  miles  an  hour,  are  worked  to  their  full  capacity.  Engines 
thus  operated  consume  all  the  steam  that  the  boilers  can  be  made  to  de- 
liver. When,  therefore,  an  engine  which  has  been  operated  at  a  speed 
of  twenty  miles  is  put  at  a  scheduje  requiring  forty  miles,  cars  are 
dropped  off  the  train,  but  the  engine  is  not  worked  any  harder.  Except 
by  picked  coal,  or  other  incidental  means,  it  cannot  be  made  to  work 
harder  for  it  was  at  its  full  capacity  at  the  lower  speed. 

Again,  we  have  been  trying  to  account  for  the  increased  fuel  con- 
sumption at  high  speeds,  on  the  assumption  that  the  engines  were  less 
efficient  at  high  speed,  an  assumption  the  truth  of  which  I  am  inclined 
to  question.  Locomotives  operated  at  slow  speeds  are  not  efficient, 
but  when  the  speed  has  been  allowed  to  rise  to  twenty  miles  an  hour, 
the  wasteful  limit  is  passed,  and  for  all  high  speeds  conditions  which 
are  nearly  those  for  maximum  efficiency  prevail.  Doubling  the 
schedule  speed,  therefore,  does  not  decrease  the  efficiency  of  the 
locomotive. 

A  Member  :  On  the  basis  of  coal  burned  per  horse  power  per 
mile  ? 

Professor  Goss  :  Yes,  or  on  the  basis  of  fuel  per  horse  power 
per  hour. 

I  have  raised  the  question  concerning  the  power  developed  by  our 
very  large  engines  at  high  speed,  and  would  suggest  that  reliable  data 
along  this  line  cannot  fail  to  interest  the  Club.  I  do  not  think  there 
is  any  considerable  volume  of  such  data  in  existence.    The  indicator 
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would  seera  to  present  the  greatest  promise,  and  yet,  as  has  been 
shown  before  this  Club,  the  conditions  of  locomotive  service  involv- 
ing high  speeds  of  revolution,  and  long  indicator  pipes,  are  not  favor- 
able to  satisfactory  results.  Power  measurements,  under  such 
conditions,  become  nearly  estimated,  and  are  always  likely  to  be  in 
excess  of  that  which  is  actually  developed. 

A  statement  has  recently  been  made  before  an  eastern  railway 
club,  crediting  an  engine  with  having  developed  a  horse  power  for 
each  square  foot  of  heating  surface  in  the  boiler.  This  is  a  limit 
which,  in  my  opinion,  has  not  yet  been  sustained  in  locomotive 
service.  I  do  not  think  it  is  possible  to  hold  any  locomotive  up  to 
such  a  power  for  any  considerable  length  of  time.  The  maximum 
probably  lies  between  the  limits  of  one  and  one-half  and  two  feet  of 
heating  surface  per  indicated  horse  power.  Such  an  allowance  indi- 
cates that  some  of  our  larger  simple  locomotives  may  develop  from 
1,500  to  2,200  indicated  horse-power,  and  that  compounds  may  do 
something  better  than  this.  Such  powers  must,  I  think,  be  accepted 
as  maximum  in  present  practice 

In  this  connection,  I  would  suggest  that,  since  it  is  likely  that  all 
simple  locomotives  give  substantially  the  same  cylinder  efficiency,  it 
should  be  possible  to  base  an  estimate  of  power  upon  water  con- 
sumption. Under  good  conditions  of  practice,  the  water  consump- 
tion should  fall  between  twenty-seven  and  twenty-nine  pounds  per 
horse  power  per  hour.  Accepting  twenty-eight  pounds  as  an  average, 
we  may  write  for  simple  engines, 

J      1      J  •        V  J         Pounds  of  water  evaporated  per  hour 
Horse  power  developed  in  cylinders^  £-  

A  modification  of  this  rule  is, 

J      ,       ,  .       ,.  J         Gals,  of  water  evaporated  per  hour 
Horse  power  developed  in  cylinders  =  

or,  the  rule  may  be  stated  as  follows  :  Allow  30  horse-power  for 
each  100  gallons  of  water  evaporated  per  hour. 

The  fact  should  be  emphasized  that  these  rules,  assume  all  engines 
to  have  the  same  cylinder  efficiency,  and  by  them  an  engine  of  supe- 
rior efficiency  would  show  less  i)ower  than  it  should  be  credited  with, 
but  variations  cither  way  are  not  likely  to  be  in  error  by  as  much  as 
10  per  cent. 

In  a  similar  manner  the  coal  consumption  may  be  made  the  basis 
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of  an  estimate  of  power  developed,  though  as  such  an  estimate  is 
affected  by  the  boiler  efficiency,  it  is  less  satisfactory  than  those 
based  on  water.  The  following  rule,  however,  should  give  an 
approximate  measure,  though  in  danger  of  being  in  error  by  as  much 
as  20  per  cent  in  individual  cases  ;  it  applies  only  to  simple  engines. 
It  is — The  horse  power  developed  in  cylinders  equals  pounds  of  coal 
consumed  per  hour  divided  by  5  or  6  ;  by  5  if%  coal  is  of  superior 
quality,  and  by  6  if  of  inferior  quality. 

I  wish  we  might  have  presented,  as  a  part  of  this  discussion,  some 
record  showing  length  of  runs,  time  on  road,  total  fuel  consumption 
and  total  water  consumption  of  some  of  the  larger  modern  engines. 

Mr.  Delano  :  Mr.  Chairman  and  gentlemen,  I  have  talked 
already  more  than  enough  on  the  subject,  but  I  do  want  to  thank  the 
members  for  the  interest  they  have  taken  and  for  the  information  they 
have  brought  to  the  meeting. 

There  were  one  or  two  questions  asked  which  it  would  seem  ought 
to  be  answered,  in  part  anyway.  Mr.  Tratman  asked  in  regard  to  the 
figure  mentioned  in  the  paper,  ^2.00  per  train  mile,  as  being  the  esti- 
mated cost  of  high  speed  special  service.  I  do  not  know  that  there 
is  any  objection  to  stating  that  that  figure  was  given  by  a  general 
superintendent  of  the  New  York  Central  road,  in  testimony,  I  think, 
before  a  congressional  committee,  or  possibly  some  New  York  legis- 
lative committee,  and,  I  assume,  referred  to  the  Empire  State  Express, 
which  is  a  fast  train.  I  state  in  the  papers,  at  a  guess,  that  the  figure 
is  not  very  far  from  right.  The  way  I  got  at  that  was  this  :  The 
average  cost  of  train  service  for  all  the  roads  of  the  United  States, 
lumping  together  passenger  and  freight,  is  given  in  the  Interstate  Com- 
merce report  as  97  cents  per  train  mile  ;  adding  to  that,  as  they  do, 
fixed  charges,  in  which  they  include  taxes  and  interest  on  mortgage, 
but  not  dividends,  brings  that  cost  for  all  the  railroads  in  the  United 
States  to  ^1.47. 

But  assuming  that  figure  of  $1.4:1  as  a  fair  figure  for  an  average, 
we  can  then  estimate  how  much  the  cost  of  fast  service  is,  above  or 
below.  The  suggestion  has  been  made  by  a  number  of  men,  here  and 
elsewhere,  that  up  to  a  certain  point  it  costs  less  to  run  a  train  at  high 
speed  than  at  low  speed  ;  or,  in  other  words,  that  the  resistance  curve 
would  show  a  /i7^m/>  in  it,  the  cost  would  be  decreasing  down  to  a  cer- 
tain figure,  and  then  increasing.  I  doubt  if  there  is  anything  of  that 
kind.     I  think  that  is  a  fiction  which  is  produced  by  special  condi- 
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tions.  For  instance,  to  talk  about  hauling  a  passenger  train  at  fifteen 
miles  an  hour  would  be  more  or  less  absurd,  because  with  any  stand- 
ard engine  we  could  haul  at  that  speed  a  great  many  more  cars  than 
you  would  want  to  put  on  a  passenger  train. 

In  regard  to  freight  service,  it  has  been  said  here  that  ten  or  fifteen 
years  ago  it  cost  about  as  much  per  train  mile  as  it  does  now,  and 
still  trains  took  twice  as  long  to  go  over  a  division.  That  is  all  very 
true,  but  a  large  part  of  the  time  spent  in  going  over  a  division  was, 
as  has  been  hinted,  wasted  on  sidetracks. 

The  fact  must  always  be  borne  in  mind,  I  think,  that  in  order  to 
successfully  handle  a  large  number  of  trains,  it  is  absolutely  necessary 
to  keep  the  average  speed  reasonably  near  the  same.  That  is,  you 
cannot  operate  freight  trains  at  ten  miles  an  hour,  and  passenger  traiiis 
at  thirty  or  forty  miles  an  hour,  and  mail  trains  at  sixty  miles  an  hour, 
and  keep  them  successfully  moving  over  the  same  tracks.  There  is  a 
degree  of  interference  and  a  necessity  for  sidetracking  which  operates 
seriously  against  such  a  schedule. 

Mr.  Deems  spoke  of  the  gain  by  fast  service  in  keying  up  the  entire 
service.  I  was  recently  at  a  meeting  where  the  subject  of  reducing 
grades  was  up  for  discussion,  and  one  of  the  arguments  urged  in  favor 
of  reducing  grade  was,  that  there  would  be  a  diminution  in  the  num- 
ber of  accidents  over  a  certain  piece  of  track  where  the  grades  were 
now  severe.  ''But,  "said  one  of  those  present,  ''we  do  not  have 
many  accidents  on  that  piece  of  track  ;  everybody  is  a  great  deal 
more  careful."  On  mountainous  or  hilly  roads  everybody  is  a  great 
deal  more  careful,  but  I  hardly  think  that  that  fact  should  be  seiiously 
used  as  an  argument  for  not  making  improvements  in  grades,  nor  do' 
I  think  it  ought  to  be  made  seriously  as  an  argument  for  maintaining 
excessively  high  speed  service  if  there  are  strong  arguments  against  it. 
(ientlemen,  I  thank  you  very  much. 

Mr.  (j.  W.  Rhodks  :  In  accordance  with  the  suggestion  I  made  a 
short  time  ago,  I  would  now  offer  the  following  resolution  : 

Resolved,  That  this  paper,  with  a  copy  of  the  discussion  thereon, 
be  sent  to  the  American  vSociety  of  Civil  Engineers,  the  American 
Society  of  Mechanical  Engineers,  the  American  Railway  Master  Me- 
chanics' Association,  and  the  Western  Society  of  Engineers,  calling 
the  attention  of  these  associations  to  the  wide  scope  of  the  subject 
from  a  ])ractical  and  engineering  standpoint,  and  ask  them  to  luive 
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the  matter  brought  up  for  consideration  and  discussion  in  as  thorough 
and  complete  a  way  as  they  may  think  fit. 

The  foregoing  motion  was  seconded  and  carried. 
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BOILER  FEED  WATERS 

President  Hetzler  :  Our  subject  for  topical  discussion  is  : 
"  Boiler  Feed  Waters  ;  Different  Treatments,  Why  They  Fail  ;  Results 
Obtained;  Action  of  Known  Chemicals,  etc."  By  W.  H.  Edgar, 
president  of  Dearborn  Drug  and  Chemical  Works,  Chicago. 

Mr.  W.  H.  Edgar  :  Mr.  Chairman,  and  members  of  the  West- 
ern Railway  Club,  I  have  been  requested  to  read  a  paper  on  the  sub- 
ject of  Boiler  Feed  Water  Treatment,  and  I  thought  probably  I  could 
do  better  by  giving  more  of  an  informal  talk. 

Boiler  feed  water,  the  different  treatments,  why  they  fail — I  be- 
lieve they  have  all  failed,  so  I  say,  ''why  they  fail;" —  the  results 
obtained  ;  action  of  known  chemicals. 

On  the  action  of  known  chemicals,  I  will  confine  myself  to  chemi- 
cals or  drugs,  or  such  antidotal  reagents  as  we  are  all  familiar  with, 
or  that  can  be  purchased  at  the  wholesale  druggists  or  on  the  open 
market.  I  would  not  recognize  anything  under  proprietary  name,  or 
use  the  name  of  a  patent  medicine,  or  a  secret. 

The  water  used  in  the  boilers  we  take  from  the  rivers,  creeks, 
ponds,  surface  wells,  artesian  wells,  and,  by  analysis  of  each  water 
obtainable  in  that  locality,  we  select  the  best  or  the  purest  for  our 
boiler  feed.  Artesian  well  waters  cause  foaming  ;  they  give  us  a  great 
deal  of  trouble  with  the  joints  and  the  connections,  they  eat  the  valve 
seats,  the  packing,  and  go  through  the  seams,  cause  a  general  delete- 
rious action,  and  eat  away  the  threads  in  the  connection,  all  of  which 
you  are  familiar  with  in  practice. 

The  surface  waters  form  scale,  that  is  to  say,  form  a  heavier  more 
dense  scale  or  incrustation  than  the  average  artesian  or  surface  well — 
that  is,  300  feet ;  I  generally  term  the  300-foot  well  supply,  surface 
wells.  'J'his  deposit  or  incrustation  is  composed  principally  of  the 
carbonate  of  lime,  carbonate  of  magnesia  and  sulphate  of  lime,  the 
silicate,  which  is  sand,  and  which  exists  in  the  water  in  solution  to 
the  extent  of  one  or  two  grains  to  the  gallon,  in  some  cases  as  silica 
dioxide  ;  vvc  have  every  reason  to  believe  it  enters  into  the  scale  for- 
mation, and  j)()ssibly  we  can  get  a  silicate  of  magnesia,  or  silicate  of 
lime. 
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In  the  early  days,  back  in  the  days  when  we  first  used  high  pres- 
sure, in  Scotland  they  introduced'potatoes  and  got  some  results  which 
were  due  to  the  tannin  in  the  potato  peel  and  the  pulp  boiling  into 
starch,  and  from  that  to  sugar,  giving  us  a  saccharate,  and  the  reac- 
tions could  possibly  be  written  as  tannates  and  saccharates  of  lime. 
Later  on,  sugar  was  recommended  by  the  different  German  chemists, 
which  has  been  successful  in  some  cases.  Then  we  have  fluoride  of 
sodium,  phosphate  of  sodium,  carbonate  of  sodium  ;  all  have  been 
recommended  as  a  boiler  compound,  or  as  a  possible  antidotal 
reagent,  and  I  will  say  the  reason  sodium  salts  have  failed  is  as 
follows  : 

We  will  first  take  up  the  subject  of  using  carbonate  of  soda.  The 
carbonate  was  recommended.  As  we  know  in  chemistry,  it  will  con- 
vert a  certain  amount  of  sulphate  of  lime  into  carbonate  of  lime,  and 
any  excess  of  the  carbonate  of  soda,  technically  speaking,  ought  to 
keep  the  normal  carbonate  of  lime  in  solution,  or  in  a  sludge,  as  a 
bi-carbonate,  or  partially  so,  or  enough  to  keep  it  from  adhering. 

A  short  time  ago,  possibly  two  or  three  years,  fluoride  of  soda  was 
recommended,  because  the  calcium  fluoride  is  a  flocculent  precipitate, 
you  might  say,  a  light  flocky  precipitate,  which  would  not  adhere  and 
could  be  readily  washed  out  as  such.  We  could  not  use  the  hydro- 
fluoric acid  because  we  would  get  an  action  direct  on  the  metal,  as  an 
acid  would  attack  the  metal  instead  of  the  carbonate  of  lime,  but, 
using  the  fluoride,  we  get  an  exchange  of  bases  and  acid  radicals  ; 
they  had  to  have  an  exchangeable  base  and  the  base  had  to  be  a 
soluble  one,  and  soda  was  the  only  possible  base  to  be  used.  They 
did  not  figure  on  what  would  become  of  the  soda  base  ;  after  we  got 
our  exchange  the  soda  would  naturally  go  to  the  carbonate  and  to 
the  sulphate,  and  the  lime  would  go  to  the  fluoride,  the  soda  salts 
being  left  in  solution. 
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same  object  in  view.  We  have  had  caustic  soda  recommended;  but 
there  is  no  action  between  the  caustic  soda  except  when  you  use  an 
excess  ;  the  carbonate  of  lime  is  then  soluble.  But  they  do  not  state 
what  becomes  of  the  soda.  That  is  left  in  solution  and  the  water  in 
the  boiler  becomes  saturated  and  this  soda  attacks  the  joints,  the  iron 
and  boiler  connections — which  you  readily  understand  from  your 
experience  with  artesian  well  waters  ;  all  sodium  waters  saponify, 
that  is,  cause  the  water  to  foam,  and  if  any  organic  matter  works  its 
way  into  the  boiler,  you  readily  get  a  saponification  and  your  water 
foams  and  carries  over  ;  and  even  without  the  presence  of  some 
organic  matter,  your  water  becomes  so  dense  and  is  of  such  a  soft, 
sodium  nature  that  it  suds.  We  could  not  readily  say  it  saponifies, 
but  it  forms  more  of  a  suds,  and  when  your  water  is  sudsing  or  foam- 
ing, it  is  constantly  throwing  water  in  little  minute  particles  up  into 
the  steam  space  and  as  the  little  sheets  or  bubbles  break,  they  are 
carried  mechanically  with  the  steam,  you  might  say  blown  over ; 
your  steam  is  moist  and  it  is  this  moisture  that  contains  the  soda 
salts.  The  soda  is  not  volatile  but  is  carried  over  mechanically  and 
it  is  this  soda  that  causes  trouble  in  the  cylinders  with  the  cylinder 
oil.  The  more  moisture  you  have  in  your  steam,  the  more  animal 
oil  you  have  to  use  in  compounding  your  cylinder  oils. 

If  you  had  absolutely  dry  steam,  you  would  have  no  trouble  in 
getting  the  cylinder  stock  ;  that  is,  pure  mineral  oil  with  a  sufficient 
viscosity  and  high  enough  flash  and  fire  test  to  give  perfect  lubrica- 
tion ;  but  moisture  washes  straight  mineral  oil  off  from  the  surface 
and  destroys  its  viscous,  adhering,  film-forming,  clinging  properties. 

From  a  lubricating  standpoint,  we  have  to  compound  with  animal 
oils  to  meet  the  moist  condition,  or  to  take  care  of  cylinder  lubrica- 
tion in  the  presence  of  moisture,  and  that  really  should  hold  good  at 
all  times  ;  there  never  should  be  a  bit  of  animal  oil  used  except  to 
take  care  of  the  moisture.  The  more  sodium  you  have  in  your  water, 
the  more  foaming  you  will  have  in  generating  your  steam  and  deliv- 
ering the  same  to  your  cylinders  ;  the  more  foaming,  the  more  mois- 
ture in  the  steam,  conse(iuently  the  more  compounding  needed  in  the 
oil.  In  turn,  this  moisture  contains  the  sodium  which  saponifies  the 
oil.  'J'hat  calls  for  more  oil  in  the  cylinder.  You  destroy  your 
lubrication  when  you  introduce  soda  into  the  boiler. 

I  believe  1  have  now  covered  that  i)art  of  the  subject  which  some 
two  or  three  here  wished  to  have  explained  more  than  any  other  part 
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of  the  work  and,  I  believe,  if  you  will  follow  this  up,  you  will  find  it 
true.  I  do  not  think  it  is  possible  to  build  up  on  sodium  whatsoever, 
in  putting  together  a  preparation  to  counteract  the  adhering  incrust- 
ing  of  the  lime  and  magnesia  on  the  sheets  and  flues  of  the  boiler. 
You  are  simply  exchanging  bases,  using  a  salt  with  the  object  of  con- 
veying, or  for  the  purpose,  I  might  say,  of  getting  the  results  from 
an  acid  radical ;  using  a  sodium  base,  you  leave  the  exchange  in 
solution  and  it  is  this  sodium  (carbonate  and  sulphate)  that  causes 
such  deleterious  action  and  makes  the  cure  worse  than  the  disease. 

Some  years  ago  a  man  in  New  York,  whose  name,  I  believe,  was 
Rogers,  brought  out  a  tannate  of  soda  and  introduced  it  on  the  mar- 
ket as  a  boiler  compound.  The  reason  that  tannate  of  soda  failed 
was  due  to  the  fact  that  he  used  nothing  but  pure  straight  tannate  of 
soda,  and,  of  course,  in  the  reaction  he  got  tannate  of  lime,  and  car- 
bonate and  sulphate  o^^  soda  in  exchange  ;  principally,  carbonate  of 
soda.  Now,  I  believe,  if  he  had  taken  a  mixture  of  about  8  or 
10  per  cent  of  tannate  of  soda  and  about  60  per  cent  of  tannin, 
not  the  tannic  acid  but  the  tannin  extract,  containing  the  saccharine 
and  general  inert  matter  of  the  extract,  about  30  per  cent  of  a 
mixture  of  cane  and  grape  sugar,  with  a  certain  amount  of  soluble 
starch,  he  would  have  converted  the  carbonates  of  lime  and  magnesia 
into  tannates,  and  the  sugars  would  have  converted  the  sulphate  of 
lime  (gypsum)  into  a  saccharate  of  lime  or  saccharated  calcium 
oxide.  It  also  exists  as  a  straight  saccharate  of  calcium,  losing  one 
molecule  of  water,  in  a  boiling  solution.  That  is,  allow  me  to 
state,  that  all  lime  salts  are  soluble  in  a  boiling  solution  of  sugar. 

This  saccharate,  we  might  go  so  far  as  to  say,  breaks  up  into  a 
tartrate,  from  that  to  an  oxalate,  from  an  oxalate  to  a  carbonate  and, 
in  the  presence  of  our  tannin  matter,  we  would  get  a  complex  mixture 
of  carbonate,  tannate  and  some  oxalate,  and  up  to  the  saccharate. 
Now  in  exchange  we  have  got  a  certain  percentage  of  tannate  of  soda. 
The  soda  gives  way  to  the  calcium,  but  it  goes  to  the  free  tanniUj 
which  is  practically  available  tannic  acid. 

We  have  not  got  an  extracted  tannic  acid,  but,  instead,  we  have  an 
available  tannic  acid  in  extract  form,  which  gives  our  reactions.  Ac- 
cording to  these  theories,  we  have  a  complex  reaction  and  a  complex 
mixture  as  a  result  in  organic  chemistry.  We  have  in  steam  boilers 
an  existing  condition  that  we  do  not  obtain  in  the  laboratory.  We 
have  there,  beside  the  high  temperature  and  the  high  boiling  point, 
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a  galvanic  battery,  and,  especially  in  locomotive  work,  where  we  have 
about  one-half  the  steam  capacity  of  a  stationary  boiler.  We  have 
our  iron  plates  and  tubes,  our  brass  connections  (zinc  and  copper 
alloys)  which  are  subjected  to  the  different  degrees  of  heat ;  they  are 
expanding  and  contracting,  and,  wherever  a  metal  is  subjected  a  high 
temperature  and  when  we  are  delivering  heat  units  to  the  boiler  sheet, 
transmitting  same  to  the  water,  we  produce  a  magnetic,  or,  possibly, 
galvanic  battery.  Our  battery  does  not  exert  its  influence  nor  do  we 
get  the  galvanic  current  or  action  between  our  poles,  positive  and 
negative,  due  to  the  fact  that  we  have  not  present  an  electrolite,  or  a 
conductor.  The  foreign  substance  in  the  makeup  of  the  plate  will  not 
act  as  an  electrolite,  the  water  being  a  lime  water,  its  solvent  proper- 
ties are  satisfied  ;  it  does  not  act  as  a  conductor,  although  we  know 
that  the  galvanic  battery  work  calls  for  an  acid  solution.  Yet  in 
boiler  practice,  wherever  we  have  a  sodium  water,  or  a  water  too 
pure,  we  invariably  get  the  pitting,  grooving  and  general  eating  away 
of  the  iron  plate,  or  some  three  or  four  plates,  or  different  parts,  and 
I  have  personally  changed  the  location  of  the  positive  pole.  Iron 
is  always  positive  to  copper  negative  ;  also  iron  molecules  are  posi- 
tive to  iron  molecules  negative  ;  a  boiler,  which  is  pitting  from  too 
pure  water,  or  the  pitting  being  much  more  rapid  in  certain  cases, 
due  to  the  water  containing  an  excess  of  sodium  salts,  place  a  copper 
plate  or  some  copper  wire  in  near  this  location  of  pitting,  and  you  will 
change  the  pole  ;  you  can  change  the  pitting  over  to  another  sheet. 
Many  a  boiler  plate  and  many  tubes  have  been  condemned  on  account 
of  the  material,  but  I  do  not  believe  it  is  the  material,  from  what  I 
have  seen  in  practice.  I  believe  it  to  be  a  condition  in  the  water,  and 
you  often  find  cases  of  pitting  in  boilers,  which  they  term  electrolysis, 
which,  truly  speaking,  should  be  called  galvanic  action  ;  the  water  is 
too  pure,  and  not  only  too  pure  but  also  contains  an  excess  of  sodium 
salt  over  the  amount  of  lime  present,  and  acts  as  the  electrolite. 

To  prove  this,  we  will  mention  marine  service  :  They  have  for  years 
hung  zinc  in  their  boilers  ;  they  never  have  any  incrustation  ;  they 
never  have  any  scale  forming  or  any  lime  deposit ;  the  only  trouble 
they  have  in  their  boilers  is  pitting;  a  constant  eating  away  of  the 
boiler  plate,  seams,  the  skin  of  the  iron,  the  finish  being  actually  eaten 
into  little  raw,  deeply  eaten  holes,  and,  in  many  cases,  a  little  scab 
forms  over  this  hole  ;  you  tajj  it  with  a  hammer  and  you  fmd  there  a 
baked  yellow  mud,  underneath  you  will  find  a  moist  red  mud.  By 
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analysis,  we  find  the  red  composition  to  be  ferric-hydrate,  and  we  find 
this  substance  that  forms  the  scab  to  be  iron  oxide. 

In  a  boiler  that  is  pitting,  we  find  some  sludge.  We  take  this 
sludge  and  wash  it  under  the  hydrant  in  our  hands  and  finally  wash 
out  some  grit,  which  has  the  physical  appearance  of  emery.  If  you 
will  examine  this,  you  will  find  it  to  be  the  black  magnetic  oxide  of 
iron,  formed  from  the  ferric-hydrate  by  boiling.  In  marine  practice 
they  stop  this  pitting  by  hanging  zinc  in  the  boilers  ;  zinc  is  a  more 
positive  metal  than  iron  and  is  destroyed  in  place  of  the  iron.  That 
being  the  case,  I  believe  our  theory  to  be  correct,  relative  to  attrib- 
uting this  pitting  to  galvanic  action. 

In  marine  service  they  simply  furnish  a  substitute.  I  believe,  if 
you  satisfy  the  water  you  will  stop  your  battery,  and  thereby  stop  all 
pitting  ;  you  will  also  satisfy  the  solvent  properties.  If  the  water  is  not 
satisfied  with  lime  of  one  or  another  substance,  it  will  take  up  the  first 
base  with  which  it  comes  in  contact. 

In  using  the  tannin  it  is  well  to  use  catechu,  sumach  and  oak 
extracts  in  extracted  form.  In  using  the  sugar  it  is  well  to  use 
cane  sugar,  grape  sugar  and  then  some  bark  starch,  such  as  slip- 
pery elm,  birch  or  beech  wood,  soluble  potato  starch,  etc.  If  you 
use  raw  potatoes,  there  will  be  a  great  amount  of  the  pulp  which  would 
not  readily  convert  into  a  starch.  In  using  starches  with  your  sugars, 
it  is  all  convertible  and  soluble,  and  you  would  not  get  the  slush  in 
your  boilers  which  you  would  receive  from  the  use  of  potatoes  or  un- 
converted starch. 

It  is  wrong  to  call  the  use  of  tannins  and  sugars,  vegetable  treat- 
ment. That  might  cover  a  great  many  different  substances,  but  it  is 
in  the  sugar  and  tannin  treatment,  reaching  the  sulphates  with  saccha- 
rate  mixtures,  and  the  carbonates  with  tannin,  and,  having  an  excess 
of  your  available  tannic  acid  over  the  percentage  of  tannate  soda,  that 
I  believe  you  will  get  the  result  looked  for.  It  matters  not  where  you 
buy  these  substances  ;  you  can  buy  them  at  all  the  wholesale  drug 
houses.  I  think  if  you  are  ever  going  to  handle  the  subject  success- 
fully in  a  steam  boiler,  you  will  have  to  use  the  tannins  and  sugars. 
You  have  your  replacable  soda  in  the  soda  tannate.  This  soda  goes 
to  your  available  tannin,  not  in  exchange,  but  by  displacement  ;  I 
believe  we  all  agree  in  saying  that  this  is  possible.  You  also  have  an 
excess  of  organic  matter  present,  you  have  a  substance  upon  which  the 
sodium  salts  will  spend  their  force  instead  of  the  metal,  and  they 
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will  prevent  all  such  action  on  the  iron  joints  and,  I  believe,  accom- 
plish as  high  as  95  to  100  per  cent  of  the  work  in  preserving  the  iron 
and  giving  a  dry  steam. 

You  have  to  analyze  the  water  to  know  how  much  sulphate  is 
present  and  how  much  carbonate  may  be  present  and,  in  railroad 
practice,  where  you  have  a  great  many  different  tanks  or  tubs  along 
the  division,  you  will  have  to  prepare  your  preparation  specially  for 
each,  and  introduce  so  many  ounces  or  pounds  to  each  one,  two  or 
three  thousand  gallons  of  water  put  in  the  tub,  treating  the  water 
beforehand,  so  that  as  the  locomotive  comes  along,  and  as  the 
engineer  takes  water  at  each  station,  you  will  have  your  sugar  and 
tannin,  your  antidotal  reagents,  proportioned  to  suit  the  water,  and 
the  mixture  of  your  compounds  so  introduced  to  meet  the  require- 
ments in  the  mixture  of  the  waters. 

There  is  a  great  deal  in  these  reactions  and,  I  believe,  a  great 
deal  could  be  said  further  on  the  subject,  and,  if  I  understand  it 
right,  you  make  a  practice  to  take  the  paper  up  at  the  following 
meeting  ? 

President  Hetzler  :    No,  sir  ;  the  discussion  is  finished  here. 

Mr.  Edgar  :  Probably  it  might  help  me  along  a  little  further — 
as  I  have  no  special  line  of  theory  to  advance  except  on  sugars  and 
tannins,  and  I  believe  I  have  gone  as  far  as  possible  in  explaining 
why  the  sodium  preparations  have  all  failed — it  might  help  me  and 
help  the  cause  along,  if  you  would  ask  some  questions  on  the  subject, 
and  if  I  can  answer  them  I  will  do  so;  if  I  cannot,  I  will  say  so. 
I  am  always  looking  for  new  points  as  well  as  others,  on  this  sub- 
ject of  boiler  treatment.  It  has  been  handled  by  a  great  many,  in 
the  past ;  they  make  all  kinds  of  assertions,  and  I  believe  there  is  a 
great  deal  for  us  to  find  out  from  practice.  There  are  a  great  many 
reactions  carried  on  successfully  in  the  laboratory  that  we  fail  to 
obtain  practically  ;  there  a  great  many  reactions  taking  place  in 
nature  that  it  is  impossible  for  us  to  obtain  in  the  laboratory,  I  do 
not  know  that  I  can  say  any  more  this  afternoon,  unless  it  be  to 
answer  (questions  on  the  subject. 

Mr.  a.  L.  Conger  {Loco?notwc  Efiginceri/io^)  :  Mr.  Edgar  spoke 
of  the  use  of  sugar  and  soda  ash  ;  would  he  have  to  compound  with 
tannic  acid  in  order  to  make  it  work  ? 

Mr.  Edgak  :     You  would  use  the  sugar  only  to  reach  the  sulphate 
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of  lime.  It  will  be  well  to  mix  it  with  tannin.  The  catechu  is  best, 
and  can  be  bought  at  all  the  wholesale  druggists'. 

Mr.  Conger:  The  point  I  want  to  raise. was,  can  we  introduce 
sugar  into  the  tenders  as  we  do  soda  ash,  and  have  it  bring  away  the 
scale  and  keep  a  gypsum  scale  from  forming  on  the  iron  of  the 
boiler  ? 

Mr.  Edgar  :  If  you  use  the  brown  sugar  or  molasses  you  would 
get  a  very  injurious  effect  on  the  metal.  You  have  got  to  use  the 
white  "  A  "  sugar  ;  the  only  available  constituent  in  the  sugarcane 
or  beet  is  the  saccharate  ;  that  is,  the  white  sugar.  Now,  the  saccha- 
rate,  or  sugar,  in  the  general  reaction,  is  a  little  too  staple,  that  is, 
you  do  not  get  a  readily  convertible  saccharate  ;  if  you  mix  it  with 
about  10  to  20  per  cent  mixture  of  slippery  elm  and  potato  starch,  or 
any  soluble  starch  that  is  capable  of  boiling  into  a  dextrose  sugar, 
you  will  increase  and  bring  your  results  about  much  more  readily. 

Mr.  Conger  :  Then  if  the  mixture  of  sugar  and  starch,  such  as 
you  find  in  the  potato  after  it  is  once  converted,  is  put  into  the  tank, 
would  that  bring  out  this  gypsum  scale  with  the  same  effect  as  the 
soda  ash  ? 

Mr.  Edgar  :  Yes. 

Mr.  Conger  :    Would  it  take  as  many  dollars'  worth  of  sugar 
and  starch  to  go  into  this  compound  as  it  now  takes  of  soda  ash  ? 
Mr.  Edgar  :     It  will  cost  twice  as  much. 

Mr.  Conger  :  Then,  do  you  think  the  expense  of  twice  as  much 
would  pay  for  the  advantage  we  have  in  the  engines  not  foaming  as 
they  do  wiien  you  use  soda  ash  ? 

Mr.  Edgar  :  I  believe  so.  You  will  have  to  prove  that  by  prac- 
tical results.    You  would  have  to  determine  by  trying  it. 

Mr.  Conger  :  Of  course,  having  used  the  soda  ash,. we  know  of 
the  troubles  incident  to  it,  the  boilers  foam  badly  so  that  it  takes 
more  oil  for  the  valves  and  cylinders  and  is  harder  work  for  the  men 
to  haul  the  trains  than  if  the  boiler  never  foams.  Now,  if  a  greater 
expense  in  the  line  of  the  sugar  and  starch  mixture  would  produce  the 
same  effect  without  any  of  the  difficulties,  the  question  that  I  want  to 
solve  is,  could  we  use  sugar  and  starch  for  that  purpose  and  do  away 
with  the  foaming  altogether  and  still  keep  out  the  gypsum  scale  ?  You 
say  it  will  not  affect  any  other  kind  of  scale  ? 

Mr.  Edgar  :    Except  the  lime  as  the  sulphate. 

Mr.  Conger  :    And  the  carbonate  ? 


238 


Proceedings  Western  Railway  Club 


Mr.  Edgar  :  It  will  affect  the  carbonate  also,  but  the  results 
are  not  as  satisfactory  as  the  action  of  the  tannin  on  the  carbonate 
of  lime. 

Mr.  Conger  :  Then,  to  make  it  work  satisfactory  on  both  car- 
bonate and  sulphate,  it  would  require  a  proportion  of  tannin,  another 
proportion  of  sugar,  and  a  third  proportion  of  starch? 

Mr.  Edgar  :  Yes,  and  it  is  all  easily  mixed,  and  the  analysis  of 
your  water,  giving  you  the  percentage  of  carbonate,  should  govern 
your  percentage  of  tannin  used,  and  the  percentage  of  sulphate  sh'ould 
govern  the  percentage  of  sugar  used. 

Now,  if  you  are  using  the  tannin  extract,  always  select  the  catechu, 
sumach  or  oak  (all  of  which  you  can  buy  at  a  hundred  different 
places),  for  the  reason  that  the  hemlock  and  the  common  tan  bark 
extract,  also  several  imported  tannin  products  from  South  America, 
contain  such  large  quantities  of  volatile  oil  and  resin  that  they  are 
unfit  for  boiler  purposes,  because  this  resin  and  volatile  oil  in  boiling 
water  and  the  high  temperature  of  the  steam  boiler  are  high  oxidizing 
agents  to  the  iron  and  they  also  impair  the  action  of  the  tannin. 
You  might  have,  by  your  assay,  30  per  cent  of  the  tannin  in  this 
extract,  but  the  presence  of  the  volatile  oil  and  resinous  matter, 
such  as  we  find  in  the  common  tan  bark  extract,  impairs  or  changes 
the  tannin. 

Mr.  Manchester  :  I  would  like  to  ask  the  speaker  what  becomes 
of  the  precipitate,  the  sludge,  and  in  what  form  does  it  shape  itself 
in  the  boiler,  providing  it  goes  into  the  boiler,  and  how  is  it  to  be 
taken  care  of  ? 

Mr.  Edgar  :  Well,  if  you  use  all  tannate  of  soda,  you  would 
convert  your  lime  into  tannate  of  lime,  which  would  be  the  sludge, 
and  which  has  no  affinity  for  the  hot  metal,  and  no  doubt  a  great 
deal  of  it  is  formed  in  but  one  minute  or  so.  In  a  very  short  time  after 
such  reaction  should  take  place,  it  would  readily  convert  into  its  car- 
bonate but  the  presence  of  the  excess  of  tannin  would  prevent  it  from 
adhering  as  such,  and  it  would  remain  there  as  a  flocculent  sludge, 
having  no  affinity  for  the  hot  metal. 

It  is  not  tenuous,  clay-like  or  heavy  in  its  physical  properties,  and 
will  not  settle  nor  adhere  as  a  sticky,  hard  substance,  but  it  is  almost 
of  the  gravity  of  the  water  and  it  flows  readily  as  it  is  washed  out. 

If  you  use  the  straight  tannate  of  soda,  you  would  have  in  ex- 
<:haiigc  a  large  (piantity  of  sodium  carbonate  or  sodium  sulphate  in 
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solution.  This  would  give  you  quite  a  density  in  your  boiler  water, 
but  where  you  use  a  small  percentage  of  tannate  of  soda  and  the  bal- 
ance of  your  tannin  is  in  the  form  of  a  tannin  extracted  matter,  giv- 
ing you  an  available  tannic  acid,  your  soda  gives  you  its  possible 
replacable  or  exchange  base  and  the  soda  is  displaced  by  the  calcium  ; 
and  the  sodium,  going  to  the  tannic  acid,  displacing  the  acid  hydro- 
gen of  the  tannin,  giving  you  tannate  of  soda. 

Now,  this  is  a  little  deeper  and  a  little  further  than  laboratory 
practice,  and  I  do  not  say  that  I  would  like  to  state  this  all  in  a  man- 
ner that  I  would  ask  any  one  of  you  to  believe  it,  but  I  would  say  to 
the  general  chemists  of  the  country  that  we  would  take  it  out  of  the 
laboratory  and  into  the  boilers  and  in  practice  follow  it  up.  I  be- 
lieve it  will  stand  theoretically  and  prove  true  practically.  I  also 
further  believe  that  the  average  laboratory,  the  average  chemist,  has 
never  followed  into  this  particular  line  from  this  particular  standpoint, 
and  I  think  there  is  a  great  deal  for  us  to  find  out  in  the  future,  so  as 
to  enable  us  to  write  these  reactions  to  our  entire  satisfaction.  We 
know  that  we  have  never  received  any  real  successful  results  from  the 
different  substances  used  so  far,  and  also  know  that  we  have  received 
very  satisfactory  results  from  the  use  of  potatoes  years  ago,  and  up 
in  the  lumbering  districts  they  have  used  oak  logs.  You  know  up  in 
the  tanning  districts,  where  the  pond  water  contains  lots  of  strips  of 
bark,  they  never  have  any  scale. 

Now,  all  practical  results  and  general  investigation  through  the 
country  lead  us  to  believe  that  there  is  something  to  this,  and  it  is 
worth  looking  into,  and  it  is  not  wise  for  us  to  take  up  any  of  these 
theories  so  advanced  in  a  skeptical  manner.  There  may  be  a  great 
deal  in  it.  I  have  been  eleven  or  twelve  years  working  on  these  tan- 
nins and  sugars.  I  have  been  up  against,  as  the  boys  might  say,  the 
practical  end  of  it.  I  am  still  learning  every  day,  and  hope  to  be 
able  to  do  more  in  the  future.  I  do  not  wish  to  be  radical  in  any 
way,  but  I  do  believe  that  we  get  a  saccharate  of  lime  in  the  action 
of  sugar  ;  sugar  is  carbon,  and  that  we  get  this  lime  next  into  a  tar- 
trate, then  into  an  oxalate  and  down  into  a  complex  mixture  of  car- 
bonates and  tannates  ;  and  tannates  and  carbonates  of  lime  in  the 
presence  of  a  little  excess  of  tannin  matter  and  available  carbon,  such 
as  sugar,  remains  as  a  sludge  and  is  constantly  kept  as  a  sludge 
without  any  existing  affinity  whatever  for  the  hot  metal,  and  is  readily 
washed  out. 
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Mr.  J.  A.  Graham  :  I  would  like  to  ask  the  speaker  how  long 
the  preparation  would  have  to  be  in  the  tank  before  it  should  be  used 
in  the  locomotive  ? 

Mr.  Edgar  :  We  could  not  figure  on  any  reaction  whatever  in 
the  tank.  The  lime  salts  are  not  soluble  in  a  cold  solution  of  sugar, 
but  in  a  hot,  boiling  solution  ;  that  is,  to  our  knowledge  from  practical 
experience,  we  must  have  a  boiling  solution  to  get  the  results.  We 
would  get  no  precipitation  in  the  tank,  whatever;  if  we  did,  and  we 
took  out  all  the  precipitation  and  delivered  to  the  locomotive  or 
boiler  absolutely  pure  water,  we  would  receive  a  general  action  on 
the  iron  joints,  etc.,  all  of  which  you  will  readily  understand  is  the 
action  of  too  pure  water,  namely  pitting.  It  is  not  wise,  it  is 
impossible,  to  deliver  a  pure  water  to  a  boiler,  obtaining  practical 
results. 

Mr.  Graham  :  The  reason  I  asked  that  question  was  that  I 
understood,  in  your  remarks  a  short  time  ago,  that  you  said  that 
water  should  be  treated  in  the  tanks  at  the  watering  stations. 

Mr.  Edgar  :  Yes. 

Mr.  Graham  :  What  would  be  the  object  of  treating  water  in 
station  tanks  if  it  will  have  no  effect  on  the  water  until  it  is  put  in  the 
boiler  ? 

Mr.  Edgar  :  The  object  is  to  get  the  proper  compound  in  to 
each  feed  water.  You  could  not  feed  a  compound  very  well  in  the 
tank  on  the  engine,  because  you  must  introduce  your  specially  made 
preparation  to  meet  the  requirement  of  each  water  according  to  vol- 
ume, so  much  for  each  volume  of  water,  so  that  if  the  engineer  takes 
3,000  gallons  here  and  2,000  gallons  farther  up,  he  would  have  a 
mixture  of  water,  each  one  being  charged  with  its  own  compound, 
which  would  be  the  equivalent  for  a  mixture  suitable  for  the  mixed 
waters  (as  per  analysis)  in  all  proportions.  The  reactions  should  all 
take  place  in  the  boiler, — they  must  take  place  in  the  boiler.  This 
sludge  that  is  formed  is  one  of  the  best  preservative  agents  that  you 
could  use  in  the  boiler  for  the  iron.  Its  presence  there  furnishes  a 
substance  to  be  attacked,  to  be  used  up  by  the  sodium,  acidity  or 
natural  condition  of  the  water,  for  the  too  pure  condition  of  the 
water  to  spend  its  force  on,  instead  of  the  metal,  the  same  as  if  we 
used  an  acid  in  the  boiler  which  would  attack  the  metal  before  it 
would  attack  a  neutral  salt  according  to  chemical  affinity. 

Mr.  Lyman  A.  Wilcox  (L.  S.  &  M.  S.  Ry.):    ^^il^  the  water 
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and  solution  thoroughly  mix  when  you  place  it  in  the  tank,  so  it  will 
be  thoroughly  mixed  when  it  goes  to  the  tank  on  the  engine  ? 

Mr.  Edgar  :  You  take  your  sugars  and  starches  and  they  should 
be  boiled  together.  After  they  are  boiled  and  brought  into  solution, 
then  the  tannin  extract  is  introduced  ;  it  should  be  perfectly  soluble 
in  any  proportion  of  water. 

Mr.  Wilcox  :  I  was  speaking  of  the  cold  water,  the  water  being 
cold  in  the  tank  ;  when  you  put  your  compound,  already  prepared, 
into  the  tank,  does  it  mix  readily  so  that  when  it  is  delivered  from 
the  tank  to  the  engine,  is  it  thoroughly  mixed? 

Mr.  Edgar  :  Yes ;  this  substance  is  all  soluble  in  hot  or  cold 
water  if  it  is  once  boiled  together  ;  all  solubility  comes  with  your 
boiling  it  together ;  you  may  make  a  little  thinner  extract  of  it,  a 
little  thinner  solution  of  it,  and  when  added  to  the  tank,  hot  or  cold, 
it  is  readily  soluble,  and  after  it  is  once  soluble  it  will  not  precipitate  ; 
it  will  act  the  same  as  so  much  coffee  extract. 

Mr.  Wilcox:  Then  we  are  to  understand  that,  in  preparing  this 
compound,  you  boil  it  first,  before  you  put  it  in  the  tank? 

Mr.  Edgar:  You  naturally  would  boil  any  starch  before  you 
-would  get  it  in  soluble  condition.  You  see  the  point  in  this  theory 
is  that  we  are  using  organic  acid  radicals.  We  are  confining  our- 
selves to  the  tannin  and  sugars  with  as  little  base  as  possible,  and  in 
our  results  we  practically  incorporate  our  entire  mixture.  We  do 
not  leave  an  unsatisfied  base  or  an  unsatisfied  acid  radical  ;  we 
leave  an  available  tannin  and  an  available  saccharate.  What  is  not 
used  and  taken  up  is  of  an  inert  nature,  practically  without  any  effect 
•on  the  metal. 

Mr.  Rhodes  :  May  I  ask  whether  this  treatment  would  have  any 
effect  on  waters  of  an  alkali  nature  ? 

Mr.  Edgar  :  You  would  naturally  use  a  tannin,  and  your  soda 
would  be  converted  into  a  tannate  of  soda.  Now,  to  prevent  the 
tannate  of  soda  breaking  up  and  acting  on  the  iron,  you  have  a  cer- 
tain amount  of  this  organic  matter  that  a  caustic  would  act  on,  in 
case  you  got  any  hydrate  present  ;  you  would  prevent  any  action 
whatever  on  the  iron,  and  to  prevent  foaming,  saponification,  if  you 
introduce  a  percentage  of  slippery  elm  bark  and  ground  fibre  starchy 
matter,  you  would  have  there  a  substance  which  would  yield  up  a 
possible  acetic  compound  that  is  within  the  slippery  elm  bark  and  all 
wood  fibre  pulp.     Where  waters  are  very  strongly  impregnated  with 
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soda  salts,  if  you  would  introduce  some  vinegar  or  acetic  acid,  or 
substance  that  would  yield  up  an  acetic  acid,  you  would  convert  your 
sodium  carbonate,  which  is  the  principal  ingredient  that  causes  the 
foaming,  into  sodium  acetate  and  the  slippery  elm  bark  mixed  with 
your  other  starches  would  give  you  in  the  boiling  solution,  and  the 
warming  up  of  this  substance  (at  that  high  degree  of  heat  that  you 
have  in  the  steam  boiler),  a  constant  yield  of  a  possible  acetic  for- 
mation sufficient  to  prevent  all  such  foaming. 

Mr.  Rhodes  :  Foaming  existent  with  alkali  waters  can  be  pre- 
vented ? 

Mr.  Edgar  :  Yes.  If  you  take  soap  and  water  and  wash  your 
hands,  and  then  pour  in  a  solution  of  carbonate  of  soda,  or  washing 
soda,  you  know  how  soapy  it  is  ;  you  know  how  it  will  suds  up.  You 
introduce  a  little  vinegar  or  a  little  acetic  acid  and  you  will  see  the 
astringent  action  instantly  on  the  soap  and  the  washing  of  your  hands 
in  the  water.     You  cannot  possibly  make  it  foam. 

Now,  if  you  put  an  obtainable  acetic  acid  in  your  boilers  with 
saccharates  and  other  organic  radicals,  you  will  prevent  the  foaming. 
If  you  used  a  straight  acid  you  would  injure  the  iron.  We  will  say 
this  is  all  theory.  I  have  felt  warranted  in  being  ready  to  advance 
these  theories  from  practice.  I  would  not  ask  that  they  be  accepted, 
but  I  do  not  believe  they  can  be  contradicted  theoretically.  And  I 
would  state  that  there  may  be  some  chemists  that  have  followed  the 
old  routine  orthodox  chemistry,  that  have  kept  in  the  same  old  ruts, 
and  I  would  say  to  them  I  believe  it  would  be  wise  to  follow  this  up 
practically  and  see.  I  do  not  believe  in  secrets.  I  do  not  think  it 
is  possible  to  have  a  secret.  Everything  is  pulled  apart  in  the  labo- 
ratory and  the  man  who  has  a  secret  is  dangerous. 

I  never,  for  my  part,  would  produce  any  substance,  or  have  any- 
thing to  do  with  any  substance,  unless  I  knew  what  it  was  ;  unless' 
they  were  willing  to  tell  me  or  had  a  good  theoretical  ex'planation  to 
cover  it,  all  of  which  would  necessitate  giving  the  formula. 

I  advance  this  line  of  argument  and  these  theories  at  the  request 
of  the  Western  Railway  Club,  and  do  so  hoping  that  it  will  open  up 
a  new  line  of  thought,  and  that  you  will  take  it  as  such,  not  as  granted, 
but  prove  it  practically. 

Mr.  Wilcox  :  Do  I  understand  that  you  could  use  some  sort  of 
a  trap,  where  the  sediment  could  be  drawn  to,  and  then  be  blown  off 
at  intervals  ;  simply  magnetize  it,  I  might  say  ? 
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Mr.  Edgar  :  Oh,  no  ;  there  is  no  magnetic  attraction  or  action 
in  these  results  whatever. 

Mr.  Wilcox  :  In  speaking  of  the  zinc,  I  thought  you  referred  to 
it  in  that  way. 

Mr.  Edgar  :  Well,  every  steam  boiler  when  generating  steam, 
the  metal  expanding  and  contracting,  is  a  sort  of  galvanic  battery  in 
itself  and  when  the  water  is  too  pure,  too  inert  in  its  nature,  it  does 
act  as  a  battery  solution  and  an  electrolite,  and  the  positive  pole  is 
invariably  destroyed,  which  is  the  iron. 

Now,  in  such  cases  as  you  find  in  marine  practice,  they  have  sub- 
stituted a  more  positive  pole  by  introducing  and  hanging  into  the 
boiler  big  chunks  or  square  blocks  of  zinc,  and  the  zinc  naturally  is 
destroyed  in  place  of  the  iron.  Now,  I  said  I  believe  it  is  wrong; 
that  is  not  removing  the  seat  of  the  trouble  ;  it  is  simply  furnishing 
a  substitute  ;  but  if  we  satisfy  the  water,  and  keep  it  in  a  satisfied 
condition,  so  as  to  offset  the  solvent  properties,  why,  they  will  break 
up  every  electrolite  between  their  poles  and,  consequently,  they  will 
have  no  battery. 

Mr.  Delano  :  I,  for  one,  am  very  grateful  to  Mr.  Edgar  for  the 
explanation  he  has  made.  It  seems  to  me  it  has  opened  up  a  very 
interesting  line  of  thought  indeed. 

Mr.  Rhodes  :  We  are  apparently  not  discussing  this  matter  very 
fully.  I  think  it  is  more  because  it  is  late  than  anything  else.  I  think 
what  Mr.  Edgar  has  said  is  exceedingly  interesting,  and  many  of  the 
statements  that  he  has  brought  out  we  can  well  verify. 

I  have  known  for  years  of  potato  peelings  being  used  for  purify- 
ing water,  and  the  subject  of  pure  water  is  exceedingly  interesting  to 
me.  I  know  a  few  places  where  we  have  too  pure  water,  and  I  know 
the  evil  of  pitting  that  is  mentioned.  I  hope  the  effect  of  this  talk 
will  be  to  open  up  a  line  of  investigation,  which  may  produce  good 
results. 

I  am  sorry  to  hear  Mr.  Edgar  say  that  his  discussion  is  more 
theoretical  than  practical.  I  had  hoped  there  was  a  great  deal  of 
practical  work  in  connection  with  it. 

Mr.  Edgar  :  I  will  say,  in  answer  to  that,  that  the  reason  I  said 
it  is  theoretical  is  in  consideration  to  those  whom  I  believe  to  be 
skeptical  about  the  results  of  this.  I  did  it  through  courtesy.  I  per- 
sonally believe  it  practical ;  I  believe  in  every  statement  that  I  have 
made  this  afternoon,  and  I  believe  it  from  my  own  personal  investi- 
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gations,  my  own  personal  results  for  years  ;  but  not  wishing  to  bring 
in  anything  of  a  personal  nature,  I  have  put  it  that  way  out  of  cour- 
tesy to  those  who  have  different  views  and  who  are  naturally  skeptical 
on  the  subject. 

Mr.  Wickhorst  (C,  B.  &  Q.  R.  R.)  :  I  would  like  to  have  Mr. 
Edgar  explain  again  the  action  of  slippery  elm  in  overcoming  the 
foaming  action  of  sodium  carbonate. 

Mr.  Edgar  :  Simply,  any  substance  introduced  in  the  boiler  that 
will  yield  or  give  up  an  acetic  acid  ;  this  'acetic  formation  will  break 
up  the  carbonate,  giving  you  an  acetate,  which  will  give  you  instead 
of  that  soft  (let  me  speak  of  the  physical  properties)  condition, 
which  will  give  you  an  astringent  styptic  one,  and  break  your  sodium 
carbonate  up  into  an  acetate  which  will  prevent  the  foaming. 

Mr.  Delano  :    Can  slippery  elm  be  delivered  in  a  solution  ? 

Mr.  Edgar  :  Well,  yes  ;  it  can  be  brought  down  into  such  a 
mixture  that  it  can  be  readily  fed  into  almost  any  sized  pipe  without 
even  adhering  to  the  hot  surface.  It  is  very  soluble  and  oozy,  and 
readily  handled.     I  thank  you. 

President  Hetzler  :  I  am  sure  we  appreciate  Mr.  Edgar's  re- 
marks, and  regret  that  the  lateness  of  the  hour  will  not  permit  us  to 
proceed  further  with  the  discussion. 

Adjourned. 
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Perry,  A.  R. 

Bayley,  R.  W. 

Hill,  Jas.  W. 

Quereau,  C.  H. 

Blanchard,  W.  A. 

Hone,  A.  C. 

Raidler,  W.  P. 

Bradeen,  J.  O. 

Hornish,  F.  W. 

Rennolds,  Wm.  C. 

Bryant,  W.  E. 

Hubbell,  Ira  C. 

Rhodes,  G.  W. 

Bushnell,  R.  W. 

Hyndman,  F.  T. 

Rogers,  M.  J. 

Cardwell,  J.  R. 

Jacoby,  W.  L. 

Royal,  Geo.,  Jr. 

■Carney,  J.  A. 

James,  Geo. 

Sawyer,  E.  C. 

Clark,  F.  H. 

Keeler,  Sanford 

Shea,  R.  T. 

Colville,  R.  W. 

Kerr,  Prof.  C.  V. 

Shillinglaw,  T.  O. 

Cooke,  Allen 

Kirby,  T.  B. 

Smart,  Prof.  R.  A. 

Deems,  J.  F. 

Kirby,  W.  S. 

Smith,  R.  D. 

Delano,  F.  A 

Lane,  F.  W. 

Soule,  R.  H. 

Ettinger,  R.  L. 

Lingo,  John 

Sprague,  W.  T. 

Frey,  N. 

Mackenzie,  John 

Stark,  F.  H. 

Gardner,  J.  W. 

Macpherson,  A.  F. 

Sullivan,  C.  L. 

Gilleland,  D.  J. 

McAlpine,  A.  R. 

Taylor,  J.  W. 

Goehrs,  Wm.  H. 

McRae,  J.  A. 

Thompson,  E.  B. 

Gohen,  J.  A. 

Miller,  Wm. 

Tratman,  E.  E.  Russell 

Goss,  Prof.  Wm.  F.  M. 

Miller,  J.  C. 

Warner,  W.  T. 

Graham,  J.  A. 

Miller,  Geo.  F. 

Wheeler,  Wm.  B. 

Haskell,  B. 

Neff,  J.  P. 

Whitridge,  J.  C. 

Hayes,  Scott  R. 

Noble,  L.  C. 

Wickhorst,  W.  H. 

Hedrick,  Elias 

Otley,  Benj.  F. 

Wilcox,  L.  A. 

Henderson,  G.  R. 

Otley,  Samuel 

Willsie,  A.  N. 

Henry,  C.  S 

Pari  h,  L.  G. 

Woodman,  G.  A. 

Herr,  E.  M. 

Peck,  Peter  H. 

Zeleny,  Frank 

248 


Proceedings  Western  Railway  Club 


.  President  Hetzler  :  The  minutes  of  our  last  meeting  will  stand 
approved,  as  published,  if  there  are  no  corrections. 

The  Secretary  will  please  read  the  names  of  new  members  as 
approved  by  the  Board  of  Directors. 

The  Secretary  then  read  the  following  : 

Benj.  F.  Otley,  Otley  Cement  Company,  Chicago. 

Jno.  Hodgson,  M.  C.  B.,  Grmd  Trunk  Ry.,  Port  Huron,  Michigan. 

R.  P.  C.  Sanderson,  Asst.  Supt.  Mach.,  A.,  T.  &  S.  F.  Ry.,  Topeka,  Kan. 

S.  W.  Rossiter,  Graton  &  Knight  Mfg.  Co.,  171  So.  Canal  ^t.,  Chicago. 

Edward  Brankin,  N.  Z.  Graves  &  Co.,  Philadelphia,  Pa. 

B.  S.  Atkinson,  T.  M.  Arkansas,  Louisiana  &  So.  Ry.,  Minden,  La. 

W.  S.  Cozad,  Clerk,  Master  Mechanic,  C,  B.  &  Q.,  LaCrosse,  Wisconsin. 

A.  F.  Macpherson,  The  Cloud  Steel  Truck  Co.,  Chicago. 

Theo.  F.  Dreyfus,  Special  Apprentice,  111.  Cent.  R,  R.,  Chicago. 

C,  D,  Terrell,  Special  Apprentice,  111,  Cent.  R.  R.,  Chicago. 
J.  N.  Mowrey,  Special  Apprentice,  West  Burlington,  Iowa. 

Lloyd  W.  Golder,  West  40th  St.  shops,  C.  &  N.  W.  Ry  ,  Chicago,  111. 

F.  J.  Smith,  D.  M.  M.,  B.  &  O.  S.  W.  Ry.,  Chillicothe,  Ohio. 

Harley  Roy  Crull,  Purdue  University,  Lafayette,  Ind. 

W.  C.  Lambert,  Round  House  For.,  B.  &  M.  R.,  Edgemont,  S.  D. 

Hugh  Gallagher,  Loco.  Engineer,  A.,  T.  &  S.  F.  Ry.,  Madison,  Iowa. 

W.  T.  Warner,  Wheel  Insp.,  I.  C.  R.  R.,  Chicago. 

H.  R.  Linn,  L.  S.  &  M.  S.  Ry.,  Cleveland,  Ohio. 

N.  Frey,  M.  M.,  C.  B.  &  Q.,  LaCrosse,  Wis. 

S.  J.  Bowling,  Sec'y,  C.  B.  Hutchins  &  Sons,  Detroit,  Mich. 

L.  H.  Turner,  S,  M.  P.  &  E.,  P.  &  L.  E.  R.  R.,  McKees  Rocks,  Pa 

W.  O.  Duntley,  Chicago  Pneumatic  Tool  Co.,  Chicago. 

President  Hetzler  :  At  a  meeting  of  the  Board  of  Directors,, 
this  morning,  it  was  decided  that  a  committee  be  named  to  consider 
and  report  upon  the  revision  of  the  interchange  rules,  this  committee 
to  report  at  the  April  meeting,  and  the  report  to  be  discussed  at  that 
meeting.    A  motion  is  in  order  to  have  this  committee  appointed. 

It  was  moved  by  Mr.  Haskell  that  a  committee  of  five  be 
appointed  by  the  chair  to  take  this  matter  in  hand. 

Motion  carried. 

President  Hetzler  :  I  will  ask  the  following  gentlemen  to  serve 
on  this  committee:  Messrs.  R.  D.Smith,  P. 'H.  Peck,  C.  M.  Mile- 
ham,  Joseph  linker  and  j.  J.  Hennessey. 

The  next  in  order  are  the  papers  of  the  day.  We  will  first  take  up 
Mr.  (^)uereau's  paper  on  "Ton  Mile  Statistics."  I  will  ask  Mr.  Que- 
rcau  to  kindly  review  his  j)a])er. 
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Ton  Mile  Statistics. 

By  C.  H .  Quereau 

Ass't  Sup't  Machinery  D.  &  R.  G.  R.  R. 

It  seems  to  be  generally  admitted  that  the  use  of  the  ton  mile  basis  for  motive 
power  statistics  is  the  most  practical,  encourages  economical  methods  of  operating 
and  should  be  employed,  but  there  seems  to  be  considerable  difference  of  opinion 
as  to  the  best  methods  of  obtaining  ton  mileage  and  of  compiling  the  statistics. 
The  following  is  offered,  not  as  the  best  solution  of  the  problem,  but  with  a  view 
of  stimulating  a  study  and  discussion  of  this  very  important  matter: 

COMPARISON  OF  STATISTICS. 

There  seems  to  be  a  quite  general  opinion  that  it  is  desirable  and  advantageous 
to  compare  the  statistics  of  one  road  with  those  of  others  in  order  to  improve 
records,  and  for  this  reason  the  unit  of  comparison  should  be  one  which  includes 
the  resistance  due  to  grades.  I  believe  this  is  entirely  unnecessary  and  impracti- 
cable, and  will  not  secure  the  results  to  be  obtained  by  comparing  the  records  made 
by  a  system,  or  better  still,  by  a  division  with  its  own  previous  records.  That  a 
comparison  of  the  records  of  one  railroad  system  with  others  will  not  secure  the 
desired  results,  as  surely  as  a  comparison  of  the  records  of  a  division  with  its  previ- 
ous records,  seems  obvious,  from  the  fact  that  the  records  of  a  system  are  made 
from  the  records  of  individuals,  and  that  the  logical  method  of  improving  the  gen- 
eral record  is  to  improve  the  individual  records.  It  is  very  doubtful  if  a  superin- 
tendent of  motive  power  will  improve  the  records  of  one  of  his  master  mechanics, 
by  comparing  them  with  those  made  on  the  London  &  North-Western,  or  White 
Pass  &  Yukon  Railroad.  The  obvious  reply  of  the  master  mechanic  will  be  that 
conditions  are  not  comparable,  and  a  comparison  of  results  obtained  under  differing 
conditions  is  unreasonable  and  of  little  practical  value.  This  line  of  reasoning 
will  have  little  force  if  the  records  of  a  system  or  division  are  compared  with  those 
made  by  the  same  line  of  road  previously,  for  there  will  either  be  little  difference 
in  the  conditions,  or  their  influence  can  readily  be  taken  into  account. 

A  comparison  of  the  statistics  of  different  roads  is  impracticable  because  the 
elements  of  speed,  fuel,  water,  motive  power,  ratings,  and  prevailing  weather  con- 
ditions may  each  be  as  important  in  influencing  results  as  the  grade,  and  it  is  very 
doubtful  if  anyone  would  argue  that  our  statistics  should  contain  the  necessary 
information  concerning  these  items,  that  it  would  be  possible  to  formulate  a  basis 
for  our  statistics  which  could  contain  all  these,  or,  if  these  facts  were  given,  would 
care  to  stake  their  reputation  on  the  accuracy  of  the  conclusions  drawn. 

It  is  urged  that  general  managers  compare  the  statistics  of  their  road  with  those 
of  others,  and  therefore,  the  basis  of  our  statistics  should  be  such  as  to  make  the 
comparison  fair.  It  seems  much  more  logical  to  conclude  that  general  managers 
are  open  to  reason  and  could  be  convinced  that  such  a  basis  is  impracticable  and 
misleading,  and  such  comparisons  of  little  value,  to  be  used  only  in  the  most  gen- 
erous fashion. 
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FREIGHT  SERVICE. 

What  Toftnag-e  Should  Be  Included? 
There  are  arguments  both  for  and  against  including  the  weight  of  the  engine 
and  way  car  in  the  tonnage.  From  a  motive  power  standpoint  at  seems  important 
to  credit  the  engines  and  enginemen  with  all  the  work  done,  which  certainly  in- 
cludes that  absorbed  by  the  engine  and  the  caboose.  Unless  this  is  done  there  will 
be  no  ton  mile  credit  in  the  case  of  an  engine  running  light,  or  with  only  a  way  car, 
and  we  know  that  under  these  circumstances  the  consumption  of  coal  per  ton  mile 
is  greater  than  under  other  ordinary  service  conditions.  Nor  does  it  seem  logical 
to  charge  coal  and  supplies,  which  must  be  done,  without  crediting  the  work  per- 
formed by  them. 

On  the  other  hand,  the  general  manager  is  especially  interested  in  knowing  the 
cost  per  ton  mile  of  hauling  the  net  freight,  almost  regardless  of  the  ton  of  the 
cars,  engine  and  caboose,  and  this  is  considered  by  some  as  sufficient  warrant  for 
not  including  in  the  tonnage  the  weights  of  the  engine  and  way  car,  which  do  not 
carry  freight. 

Jt  would  manifestly  be  illogical  and  unfair  to  determine  the  tonnage  of  only 
the  revenue  freight  in  a  train,  or  of  only  the  freight  in  the  cars,  ^whether  revenue 
or  non-revenue,  as  a  basis  for  motive  power  statistics,  as  this  would  give  no  meas- 
ure of  the  work  done  and  there  would  be  no  credit  of  ton  mileage  from  a  train  of 
empties,  and  would  nullify  the  special  claim  of  merit  for  the  ton  mile  basis  that  it 
is  more  accurate  than  the  mile  basis.  The  logical  outcome  of  this  line  of  reason- 
ing would  include  the  weight  of  the  entire  train,  which  surely  must  include  the 
engine  and  way  car. 

Only  by  including  the  weight  of  the  entire  train  can  any  shadow  of  a  reasona- 
ble comparison  be  made  between  divisions  or  systems  having  heavy  grades  and 
those  with  comparatively  light  grades.  On  the  Denver  &  Rio  Grande,  owing  to 
the  grades,  the  engine  and  way  car  will  average  about  20  per  cent  of  the  weight 
of  the  entire  train,  while  on  a  number  of  grades  and  for  considerable  distances 
they  will  average  35  per  cent  of  the  total  tonnage.  On  the  Burlington  road  in  Illinois 
and  for  a  large  portion  of  Nebraska,  the  proportion  of  the  total  weight  of 
their  freight  trains  made  up  by  the  engine  and  caboose  is  only  10  per  cent, 
and  very  frequently  but  8.7  per  cent.  It  seems  hardly  reasonable  to  omit  from 
the  ton  mileage  so  large  a  proportion  of  the  credit  for  the  work  done  as  20  per 
cent  and  expect  to  draw  conclusions,  even  approximating  accuracy,  as  to  the  effi- 
ciency of  the  motive  power  department,  or  even  so  small  a  proportion  as  10  per 
cent.  Nor  do  I  believe  that  a  progressive  general  manager  would  disagree  with 
these  conclusions,  if  properly  presented,  or  fail  to  realize  the  importance  of  eco- 
nomical methods  in  managing  this  department  and  the  necessity  of  accurate  statis- 
tics to  accomplish  this  end. 

I  see  no  good  reason  why,  with  proper  forms  and  a  slight  additional  expense, 
ton  mile  statistics  cannot  be  compiled  so  as  to  give  the  ton  mileage  of  the  whole 
train  for  the  benefit  of  the  motive  power  department,  and  of  the  contents  of  the 
cars  for  the  operating  department.  The  monthly  expense  for  compiling  the  ton 
mileage  statistics  on  a  road  operating  more  than  3,500  miles  of  track  is  $85.00  ;  an 
amount  too  small  to  be  considered  when  compared  with  the  benefits  resulting,  even 
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if  doubled.  It  seems  very  desirable  that  both  the  gross  and  net  ton  mileage  should 
be  kept,  as  there  can  be  little  doubt  that  a  comparison  of  these  figures  would  result 
in  increasing  the  tons  of  lading  per  car  and  reduce  empty  car  mileage  and  helper 
engine  mileage,  thus  reducing  operating  expenses. 

HOW   SHOULD  TONNAGE  BE  DETERMINED? 

There  are  roads  where  the  tonnage  rating  of  engines  is  nominally  in  force,  but 
in  practice  it  is  assumed  that  a  given  number  of  cars  of  a  given  series  weighs  so 
many  tons,  the  reason  given  for  this  practice  being  the  assumption  that  a  more 
accurate  method  of  determining  the  weight  of  trains  would  involve  a  useless  expense. 
That  this  assumption  is  not  well  founded  seems  evident  from  the  fact  that  this  is 
practically  the  obsolete  car  rating  method,  which  has  been  abandoned  as  too  ex- 
pensive by  practically  all  the  trunk  lines,  because  experience  has  shown  that  their 
locomotives  were  under  loaded  by  the  car  rating  practice.  Most  railroads  using  the 
tonnage  rating  determine  the  weights  of  their  trains  by  taking  the  weights  of  the 
lading  from  the  bills,  and  of  the  cars  from  the  weight  stenciled  on  them.  This  is 
undoubtedly  much  better  than  the  plan  just  mentioned,  and  has  been  found  from 
experience  to  be  decidedly  better  than  the  older  plan  of  car  rating,  but  lacks  con- 
siderable of  giving  as  accurate  results  as  are  desirable,  as  it  is  a  notorious  fact,  that 
the  stenciled  weights  are  not  by  any  means  accurate,  and  those  on  the  way  bills  but 
little,  if  any,  more  so. 

The  use  of  self-registering  scales  has  so  extended  within  recent  years,  and  the 
expense  is  so  moderate,  that  it  would  seem  that  the  actual  gross  weights  of  the  cars 
could  be  obtained  without  prohibitive  expense,  and  would  pay  in  a  decrease  in 
overtime  and  doubling  because  of  overloaded  engines.  It  is  also  probable  it  would 
result  in  an  increase  in  tonnage  ratings,  as  the  present  prevailing  practice  of  get- 
ting train  weights  undoubtedly  results  in  more  cases  of  doubling  than  would  occur 
if  accurate  weights  were  to  be  had,  and  cases  of  doubling  undoubtedly  have  a 
tendency  to  reduce  tonnage  ratings. 

The  following  comparison  of  train  weights  as  usually  taken,  under  the  head  of 
billed  and  marked  weights,  and  the  actual  train  weights  as  determined  by  track 
scales,  in  the  column  actual  weights,  shows  a  considerable  variation,  especially  in 
the  case  of  stock  cars: 
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Date. 

Empties. 

Loads. 

Billed  and 

Marked 
Weights  in 
Tons. 

Actual 
Weight  in 
Tons. 

Difference  in 
Weights  in 
Tons. 

Remarks. 

KJi^l.  14: 

'il 

•  >-k 

4:-|:U.  *  i 

m\  70 

0  07 

•  )■) 

0  QO 

Oct  20 

25 

3 

42G  20 

452  90 

26.70 

1 1  SfnrW 

Oct.  23 

Q 
o 

437  15 

459.35 

22.20 

O  OIUCK. 

Oct  24 

436  35 

445  '^0 

8  4^ 

I  1  Qfr,pU 

II  OIUCK 

Oct  28 

1 

1 

456  90 

1  9  30 

1.4  OIUCK. 

Oct.  29 

8f;l  49 

8^7  QO 

O.  >J<4 

Nov.  8 

30 

]^ 

446.75 

457.40 

10.65 

Nov.  1() 

24 

821.85 

840.50 

18.65 

Nov.l  I 

25 

374 J  25 

443*30 

69^175 

17  Stock 

Nov.  14 

3 

21 

837.60 

845.20 

7.65 

Nov.  ]o 

18 

4 

423.70 

456.55 

32.85 

14  Stock 

Nov.  17 

2 

23 

853.25 

852.55 

-0.70 

Nov.  18 

30 

425.40 

459.05 

33.65 

12  Stock 

Nov.  19 

1 

2() 

866.10 

865.70 

-0.40 

Dec.  1 

2(1 

3 

492,00 

503.00 

11.00 

Dec.  2 

26 

877.50 

879.95 

2.45 

Dec.  3 

20 

6 

465.35 

504.10 

38.75 

6  Stock 

Dec.  4 

24 

876.05 

870.75 

-5.30 

Dec.  5 

IG 

8 

500.90 

496.55 

-4.35 

Dec.  0 

24 

876.675 

897.45 

.  20.77 

I  believe  that  a  sufficient  allowance  for  the  weight  of  the  bedding  in  stock  cars 
is  usually  not  made,  and  this  fact  will  account  for  a  considerable  number  of  cases 
of  doubling.  Frequently  this  bedding  will  weigh  five  tons  per  car.  Assuming  that 
it  averages  three  tons  per  car,  this  would  amount  to  sixty  tons,  the  equivalent  of 
four  cars,  in  a  train  of  twenty  cars,  and  to  one  hundred  and  fifty  tons,  equal  to  ten 
cars,  in  a  train  of  fifty  cars.  An  item  which  should  be  taken  into  account,  and 
•would  be  if  the  cars  were  weighed. 

The  weight  of  the  locomotive  in  working  order,  and  of  the  tender  filled  to  half 
its  capacity  with  coal  and  water,  should  be  used. 

TONNAGE  OF  EMPTY  CARS. 

Those  who  have  studied  the  matter  are  well  aware  that  a  given  tonnage  of 
empty  cars  requires  considerably  more  power  than  when  concentrated  in  loaded 
cars,  especially  on  level  track,  and  at  speeds  more  than  moderate,  while  on  grades 
and  at  slow  speeds  the  difference  is  small. 

In  1895  a  series  of  tests  was  made  on  the  Chicago,  Burlington  &  Quincy  R.  R., 
to  determine  the  relative  resistance  of  a  given  weight  of  train  in  empties,  and  then 
with  fully  loaded  cars;  a  test  being  made  with  each  train  on  a  half  per  cent  grade 
and  then  on  a  comparatively  level  track.  These  tests  'were  in  charge  of  Wm. 
Forsyth,  the  trains  carefully  weighed  and  the  train  resistance  determined  by  a 
dynamometer  car  ;  the  weather  conditions  were  comparatively  uniform.  The  results 
showed  that  on  the  grade,  at  a  speed  of  ten  miles  per  hour,  the  empty  cars  pulled 
7  per  cent  harder  than  the  same  weight  in  loads;  while,  on  the  level  track,  at  a 
speed  of  twenty-five  miles  an  hour,  the  empties  required  56  per  cent  more  power 
than  the  loads.    Tests  were  also  made  with  the  cars  two-thirds  and  then  one-third 
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loaded,  which  showed  that,  as  the  gross  weight  of  the  car  decreased,  the  power 
per  ton  required  to  pull  it  increased. 

In  January,  1897,  a  series  of  tests  was  made  on  the  Burlington  &  Missouri  River 
Railroad  under  the  supervision  of  the  writer,  with  carefully  weighed  trains  and  a 
dynamometer  car.  The  cars  used  in  the  test  trains  had  all  been  in  service  for  some 
time,  so  that  there  was  no  unusual  friction  on  the  journals.  Moreover,  the  journals 
were  all  carefully  oiled.  The  tests  were  made  with  both  trains  on  a  grade  one-half 
of  1  per  cent,  and  on  comparatively  level  track,  the  weather  conditions  being 
practically  uniform  for  both  tests,  the  thermometer  registering  50  for  the  loaded 
cars  and  57  for  the  empty.  In  the  test  on  the  grade  the  speed  of  the  loaded  train 
was  12.2  miles  per  hour,  and  with  the  empty  train  12.8  miles  per  hour;  the  empty 
train  pulled  7  per  cent  harder  per  ton  than  the  loaded  train.  Both  trains  consisted 
of  box  cars.  On  the  level  track,  at  a  speed  of  21  miles  per  hour  for  the  loads  and 
22.2  miles  per  hour  for  the  empties,  the  latter  required  58  per  cent  more  power. 
The  track  over  which  these  tests  were  made  had  no  curves  sharper  than  2  degrees. 
Had  there  been  more  and  sharper  curves  and  considerable  wind,  it  seems  reasona- 
ble to  believe  the  difference  would  have  been  appreciably  greater. 

Tests  were  also  made  with  loaded  box  cars  when  the  temperature  was  6  de- 
grees above  zero,  the  speed  on  the  grade  being  10.4  miles  per  hour,  and  on  the  level 
track  23.4  miles  per  hour.  Notwithstanding  the  fact  that  the  train  had  run  ten 
miles  before  the  records  for  the  test  on  the  grade  were  made,  so  that  there  was 
this  opportunity  for  warming  up  the  waste  in  the  boxes,  the  resistance  per  ton  of 
train  was  40  per  cent  greater  than  when  the  temperature  was  50  degrees.  After 
the  train  had  run  about  thirty  miles  the  difference  decreased  to  24  per  cent. 

It  is  evident  from  the  preceding  that,  if  ton  mile  statistics  are  to  be  anywhere 
near  accurate,  there  should  be  an  allowance  made,  increasing  the  tonnage  of  any 
empty  car  in  proportion  to  the  greater  power  necessary  to  haul  it  when  compared 
to  that  necessary  for  a  fully  loaded  car.  The  question  which  will  at  once  present 
itself  will  be,  how  much  ?  It  seems  evident  that  the  increase  will  be,  or  should  be, 
different  for  almost  every  road.  If  the  profile  of  the  road  is  such  as  the  D.  &  R.  G. 
has,  where  the  grade  is  up  hill  practically  half  the  time  and  down  hill  the  other 
half,  the  above  figures  would  indicate  that  the  actual  weight  of  an  empty  car  should 
be  increased  7  per  cent  in  rating  locomotives  and  figuring  ton  mileage.  On  the 
Burlington,  between  Chicago  and  the  Mississippi  river,  where  the  grades  are  com- 
paratively light,  and  the  speeds  relatively  high,  approximiately  50  per  cent  should 
be  added  to  the  weights  of  empty  cars  in  order  to  get  a  proper  credit  for  the  work 
expended  in  hauling  them,  compared  with  loaded  cars.  On  the  Burlington  in  Iowa, 
west  of  Creston,  where  there  are  numerous  grades,  several  more  than  1  per  cent, 
comparatively  little  level  track  and  numerous  curves,  the  credit  for  empty  cars 
should  be  7  per  cent,  as  on  the  D.  &  R.  G. 

The  facts  presented  showing  the  effect  of  temperature,  speed,  and  the  gross 
weight  of  each  car  on  the  power  required  to  haul  a  given  tonnage,  furnish  additional 
proof  that  it  is  unwise  to  expect  to  make  a  fair  comparison  of  the  motive  power 
records  on  two  roads,  except  when  all  conditions  on  both  are  practically  identical, 
a  state  of  facts  rarely,  if  ever,  found. 
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PASSENGER  SERVICE. 

The  claim  has  been  made  that  it  is  better  to  have  the  motive  power  statistics 
for  passenger  service  compiled  on  the  mile,  instead  of  ton  mile  basis,  because  the 
division  superintendent  and  the  master  mechanic  have  no  control  of  the  weight  or 
speeds  of  these  trains.  These  objections  apply  to  freight  service  with  almost 
equal  force  in  so  far  as  speed  is  concerned,  and  on  a  number  of  roads  which  handle 
considerable  amounts  of  perishable  freight,  the  weight  of  these  trains,  which  is 
limited  by  the  speed  required,  is  controlled  almost  entirely  by  competitive  consid- 
erations. It  seems  to  me  that  the  advantages  to  be  obtained  by  the  use  of  the  ton 
mile  basis  are  the  same  for  passenger  as  freight  service,  namely,  that  it  furnished 
a  more  nearly  accurate  measure  of  the  work  done  than  the  mile  basis,  and  the  more 
accurate  the  credit  for  work  performed  the  more  intelligently  can  we  reduce  the 
debit  of  expense. 

SWITCH   AND  WORK  TRAIN  SERVICE. 

It  is  customary  to  credit  switch  and  work  engines  with  an  arbitrary  number  of 
miles  per  hour  of  service,  giving  the  same  credit  whether  at  work  or  standing  still. 
This  was  done,  no  doubt,  in  order  that  they  might  have  some  credit  against  which 
to  charge  the  debit  of  supplies,  wages  and  repairs,  and  only  as  a  rough  approxi- 
mation. It  seems  to  me  that,  so  far  as  work  train  engines  are  concerned,  there  is 
no  difficulty  in  crediting  them  with  the  actual  ton  mileage  earned,  and  that  this  will 
give  a  much  more  nearly  accurate  measure  of  the  work  performed  by  them  than 
any  arbitrary  number  of  miles  for  each  hour  they  are  in  service. 

For  switch  engines  I  see  no  good  reason  why  they  cannot  be  credited  with 
arbitrary  ton  mileage,  as  well  as  mileage  only,  but  believe  that  a  simple  plan  can  be 
developed  by  which  they  will  be  credited  with  ton  mileage  which  shall  depend  on 
the  ton  mileage  of  the  road  engines  entering  the  yard  at  which  the  switch  engines 
work.  In  other  words,  the  ton  mileage  of  the  switch  engines  will  be  proportional 
to  the  ton  mileage  of  the  road  engines. 

PUSHER  SERVICE  AND  DOUBLEHEADING. 

The  credit  for  ton  mileage  for  pusher  and  doubleheading  engines  should  be 

made  on  the  basis  of  the  proportional  power  of  the  engines  attached  to  the  train. 

This  is  quite  easily  determined  by  means  of  a  table  which  can  be  made  out  in  the 

drawing  room,  from  the  formula  T=^^2_pj,  in  which  T  is  the  tractive  power;  d  is 

D 

the  diameter  of  the  cylinder;  p  is  the  boiler  pressure;  s  is  the  stroke;  and  D  is  the 
outside  diameter  of  the  drivers;  all  the  dimensions  in  inches  and  the  pressure  in 
pounds. 

A  sample  of  such  a  table,  in  use  on  a  western  road  is  given  herewith,  the  per- 
centages being  even  multiples  of  5,  for  convenience  in  calculations. 

GROUPING  TON   MILEAGE  STATISTICS. 

The  element  of  speed  has  a  decided  influence  on  the  amount  of  coal  used  per 
ton  mile.  If  it  were  practicable  to  include  this  in  the  basis  for  motive  power  statis- 
tics, it  would  add  considerable  to  their  accuracy.  As  this  is  impossible,  it  will  add 
materially  to  the  usefulness  of  the  con  mile  statistics  if  the  different  classes  of  loco- 
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motive  service  are  grouped  by  themselves;  all  the  passenger,  freight,  helper,  work 
and  switch  engine  records  being  compiled,  each  in  a  group  of  its  own. 

I  also  believe  it  is  wise  to  separate  the  main  line  and  branches,  as  the  work  on 
the  branches  is  different  from  that  on  the  main  line,  and  controlled  very  largely  by 
local  conditions,  both  as  to  speed  and  the  work  done.  Moreover,  the  branch  en- 
gines are  usually  of  more  antiquated  patterns  than  those  on  the  main  line. 

CONCLUSIONS. 

Better  results  will  be  obtained  by  comparing  the  records  of  a  system  with  those 
previously  made  by  the  same  system,  rather  than  with  those  made  by  another  road; 
and  still  better  results  will  be  had  if  the  comparison  is  confined  to  divisions.  Admit- 
ting this  to  be  a  just  conclusion,  it  follows  that  the  basis  of  statistics  need  not  be 
such  as  to  make  a  comparison  of  the  statistics  of  different  roads  a  fair  one,  which 
simplifies  the  keeping  and  comparing  of  records  very  much. 

The  tonnage  included,  in  computing  ton  mileage  should  be  the  weight  of  the 
entire  train. 

The  tonnage  of  the  cars  in  a  train  should  be  determined  by  actual  w^eighing, 
while  that  of  the  engine  should  be  its  weight  in  working  order  with  tender  half  full 
of  coal  and  water. 

The  tonnage  of  empty  cars  should  be  a  certain  per  cent  greater  than  their 
actual  weight,  this  per  cent  to  be  determined  by  local  conditions. 

The  tonnage  ratings  for  winter  should  be  less  than  those  for  summer. 

The  ton  mile  should  be  the  basis  for  statistics  of  all  classes  of  engine  service. 

It  is  advisable  to  group  the  ton  mile  statistics,  each  service  by  itself. 

It  is  also  advisable  to  separate  the  ton  mile  statistics  of  branch  lines  from  main 
line  statistics. 


Mr.  C.  H.  Quereau  (D.  &  R.  G.  R.  R.)  :  I  wish  to  preface 
what  I  may  say  in  reviewing  this  paper,  by  a  statement  that  I  do  not 
profess  to  know  anything,  except  in  a  very  general  way,  about  this 
subject ;  that  I  am  convinced  there  is  considerable  room  for  more 
study  before  we  can  come  to  any  final  conclusion.  I  do  not  know 
that  I  am  at  all  certain  that  the  arguments  advanced  in  the  paper  are 
conclusive,  but  I  hope  that  they  will  draw  out  expressions  of  opinion 
from  the  members. 

It  might  be  well  to  review  these  topics  very  briefly.  The  first  one 
is  ''comjjarison  of  statistics."  I  am  thoroughly  convinced  that  it 
does  not  pay  to  compare  statistics  from  other  roads,  except  in  a  gen- 
eral way,  with  a  view  of  reducing  expenses.  I  am  speaking  now  from 
the  motive  power  standpoint.  The  conditions  as  to  power,  grade, 
C(|uipment  of  all  kinds,  water  temperature  and  other  matters,  which 
might  easily  be  thought  of,  and  which  might  make  a  long  list,  very 
fre(|ucntly 'affect  the  cost  of  o])erating  the  motive  power  department 
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very  seriously.  So  long  as  that  is  true,  it  seems  to  me  an  unwise 
thing  to  undertake  to  better  present  conditions  by  comparing  the 
statistics  of  one  road  with  those  of  another. 

This  objection  is  lost  if  we  will  compare  the  statistics  of  our  own 
road  with  those  made  by  our  own  road  at  some  previous  period; 
for  instance,  if  the  statistics  for  January,  1900,  are  compared  with 
the  statistics  of  January,  1899,  on  the  same  road;  or,  better  still,  on 
the  same  division.  There  are  very  few  roads  in  which  even  two  divis- 
ions can  be  thoroughly  compared,  because  grades  are  different,  the 
volume  of  business  to  be  handled  is  different,  the  motive  power  is 
different,  the  water  conditions  are  different. 

The  next  topic  is  ''What  tonnage  should  be  included?"  There 
is  room  for  considerable  argument,  with  a  good  basis  of  facts  on  both 
sides,  as  to  what  tonnage  should  be  included  in  making  the  ton  mile- 
age statistics  on  any  road.  .  Some  argue  that  only  the  weight  of  the 
cars  and  their  contents  should  be  included.  Personally,  at  present, 
I  can  see  no  good  basis  for  this  conclusion.  The  tonnage  statistics 
•should  either  include  the  gross  weight  of  the  train,  including  the  loco- 
motive and  the  way  car,  or  they  should  be  the  net  tonnage  in  the 
cars.  A  compromise  between  the  two,  it  seems  to  me,  has  no  advan- 
tage for  any  department.  It  seems  reasonable  to  assume  that  the 
total  work  done  by  the  locomotive  should  be  the  credit  against  which 
expenses  of  wages,  supplies,  repairs,  etc.,  should  be  charged.  That 
certainly  should  include  the  weight  of  the  locomotive  and  its  tender 
and  of  the  car.  From  an  operating  standpoint,  the  cost  of  hauling 
the  freight  contained  in  the  cars  is  the  vital  point;  now  a  compro- 
mise between  the  two,  which  would  include  the  gross  weight  of  the 
car  and  leave  out  the-  way  car  and  engine,  would  leave  no  good 
ground  for  support. 

It  seems  to  me  that  the  proper  solution  of  the  difficulty  is  to  keep 
ton  mile  statistics  for  both  the  motive  power  department  and  the 
operating  department,  that  is,  keep  the  gross  tonnage  of  the  train, 
and  also  determine  the  net  tonnage — and  by  net  tonnage  I  mean  the 
lading  in  the  cars.  This  can  be  done  at  a  very  small  expense.  It 
simply  means  that  the  net  tonnage  should  be  put  in  one  column  and 
the  gross  tonnage  in  another  column,  and  it  means  two  footings  in- 
stead of  one.  Possibly,  it  means  two  sets  of  figures  instead  of  one, 
but  the  increase  in  expense  will  be  very  small.  I  have  some  figures 
which  interest  me,  and  I  presume  will  interest  some  of  you,  as  to  the 
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cost  of  determining  ton  mileage.  These  do  not  include  the  making 
up  of  the  statements  in  the  superintendent  of  motive  power's  office,  or 
master  mechanic's  office,  but  simply  the  cost  of  collecting  ton  mile 
figures,  from  which  the  master  mechanic  or  superintendent  of  motive 
power,  or  whoever  the  official  may  be,  will  compile  these  ton  mile- 
age statistics. 

These  figures  are  for  the  year  1899,  on  a  road  having  over  3,500 
miles  of  track.  In  freight  service  the  cost  for  1,000,000  car  miles  was 
^9. 60.  To  put  it  in  a  little  different  way,  the  cost  for  each  train  w^as  two 
cents,  which  is  a  figure  insignificant  in  my  mind  compared  with  the 
benefits  which  will  accrue.  I  do  not  know  that  I  have  made  this  per- 
fectly clear.  The  total  cost  in  the  way  of  salaries  and  clerks  was 
divided  by  the  total  number  of  trains  operated  during  the  year  1899, 
and  the  resulting  figure  is  the  cost  of  two  cents  per  train.  In  passen- 
ger service  the  cost  for  compiling  these  statistics  was  $5.88  per 
1,000,000  car  miles;  cost  per  train  was  one-third  of  a  cent,  so  that 
so  far  as  the  cost  of  getting  ton  mile  statistics  is  concerned,  it 
should  not  be  prohibitory. 

The  third  topic  is,  *'How  should  tonnage  be  determined  ?"  Un- 
der this  heading,  the  suggestion  is  made  that  it  should  be  actual 
weights  of  cars  and  locomotives,  and  that  it  should  be  determined  by 
the  use  of  a  track  scale,  such  as  is  used  very  commonly  now  in  weigh- 
ing stock  trains,  both  loaded  and  light,  and  other  cars.  This  is 
offered  simply  as  a  suggestion,  I  do  not  know  that  it  is  practicable. 
It  would  probably  mean  a  track  scale  at  each  end  of  the  yard  for 
the  main  lead,  going  from  there  to  the  main  line.  As  to  whether  the 
railroad  could  afford  such  expense  or  not,  would  depend  very  largely, 
I  presume,  on  how  many  cars  are  handled  and  how  large  the  yard  is, 
but  if  it  is  practicable,  and  the  expense  is  not  too  great,  it  seems  to 
me  that  is  the  proper  way  of  determining  the  weights  on  cars  for  get- 
ting the  tonnage. 

On  the  fourth  page  we  have  the  topic,  ''tonnage  of  empty  cars."' 
'J'here  probably  will  be  a  great  deal  of  discussion  and  difference  of 
opinion  on  that,  with  sound  arguments  on  both  sides.  It  is  well 
known  by  those  who  have  studied  the  matter,  that  a  ton  of  empty 
cars  re(piires  considerably  more  power  to  haul  it  over  the  track  than 
a  ton  of  loaded  cars.  And,  furthermore,  which  may  not  be  so  com- 
monly known,  it  is  a  well  established  fact  that  a  hundred  thousand 
caj^acity  car  re(|uires  less  power  per  ton  to  haul  than  a  thirty-ton,  or 


Discussion  on  Ton. Mile  Statistics 


259 


any  lower  capacity  car.  That  will  introduce  a  complication  which  I 
am  inclined  to  think  ought  to  be  taken  into  consideration  in  this  mat- 
ter, and  yet  I  am  not  prepared  to  say  w^hat-  the  solution  would  be. 
The  suggestion  is  that  for  empty  cars  the  tonnage  should  be  increased 
an  arbitrary  percentage,  depending  on  the  grade,  etc.  The  experi- 
ments referred  to  show  that  on  a  level  grade,  approximately  at  a  speed 
of  thirty  miles  an  hour,  it  requires  50  per  cent  more  power  to  haul  a 
ton  of  empty  cars  than  a  ton  of  loaded  cars,  while  on  a  grade  the  in- 
crease in  power  at  a  speed  of  ten  to  twelve  miles  an  hour  is  about  7 
per  cent  for  the  empty  car.  The  suggestion  is  made  that  an  arbitrary 
percentage  should  be  added  to  the  weight  of  the  empty  cars  in  arriving 
at  not  only  the  tonnage  rating  for  locomotives,  but  also  w^hich  would 
be  involved  in  the  first,  in  making  the  ton  mile  statistics. 

On  page  No.  6  is  a  paragraph  headed,  "passenger  service." 
There  seems  to  be  the  idea  held  by  some  that  there  is  very  little  value 
in  using  ton  mile  statistics  in  passenger  service.  It  seems  to  me  that 
that  is  a  wrong  view  to  take  of  the  matter.  Our  statistics  should  de- 
termine correctly,  or,  at  least,  as  correctly  as  is  practicable,  the  cost 
of  passenger  service  as  well  as  of  freight  service.  It  is  argued  that 
because  the  speed  and  the  train  weights,  which  very  largely  influence 
the  cost  per  ton  mile  of  operating,  are  not  under  the  control  of  the 
motive  power  department  in  passenger  service,  therefore,  passenger 
service  statistics  should  not  be  on  the  ton  mile  basis  ;  but  I  believe 
that  the  same  thing  applies  very  largely  to  freight  service.  Undoubt- 
edly it  does  to  the  refrigerator  service,  where  competition  determines 
the  speed,  and  the  speed  determines  the  number  of  cars  that  can  be 
handled  on  the  train. 

,1  will  read  the  conclusions  of  the  paper  for  the  benefit  of  those 
who  have  not  had  the  time  to  read  it,  with  the  hope  of  having  an  inter- 
esting discussion. 

The  conclusions  on  page  8  are  :  ''Better  results  will  be  obtained  by 
comparing  the  records  of  a  system  with  those  previously  made  by  the 
same  system,  rather  than  with  those  made  by  another  road  ;  and  still 
better  results  will  be  had  if  the  comparison  is  confined  to  divisions. 
Admitting  this  to  be  a  just  conclusion,  it  follows  that  the  basis  of 
statistics  need  not  be  such  as  to  make  a  comparison  of  the  statistics 
of  different  roads  a  fair  one,  which  simplifies  the  keeping  and  com- 
paring of  records  very  much. 

''The  tonnage  included  in  computing  ton  mileage  should  be  the 


260 


Proceedings  Western  Railway  Club 


weight  of  the  entire  train, "  which,  of  course,  would  include  the  engine 
and  way  car. 

"The  tonnage  of  the  cars  in  a  train  should  be  determined  by  ac- 
tual weighing,  while  that  of  the  engine  should  be  its  weight  in  working 
order  with  tender  half  full  of  coal  and  water."  That  is  on  the  assump- 
tion that  the  engine  averages  half  a  tank  of  water  and  half  its  total 
capacity  of  coal  over  the  division. 

"The  tonnage  of  empty  cars  should  be  a  certain  per  cent  greater 
than  their  actual  weight,  this  per  cent  to  be  determined  by  lo- 
cal conditions. 

"The  tonnage  ratings  for  winter  should  be  less  than  those  for 
the  summer. 

"The  ton  mile  should  be  the  basis  for  statistics  of  all  classes  of 
engine  service. 

"It  is  advisable  to  group  the  ton  mileage  statistics,  each  service 
by  itself. 

"It  is  also  advisable  to  separate  the  ton  mile  statistics  of  branch 
lines,  from  main  line  statistics." 

President  Hetzler  :  Mr.  Quereau's  paper  is  of  general  interest,, 
both  to  the  operating  and  motive  power  departments  of  the  railroads, 
and  I  hope  that  the  time  will  be  thoroughly  occupied  in  discussion. 
Discussion  is  now  in  order. 

Mr.  G.  R.  Henderson  (C.  &  N.  W.  Ry.):  I  think  we  are  all 
very  much  interested,  Mr.  President,  in  this  subject  of  ton  mile  sta- 
tistics. It  has  been  a  very  interesting  one  to  me,  indeed,  and  I  am  glad 
that  Mr.  Quereau  has  taken  the  matter  up  in  the  way  in  which  he  has. 
As  a  general  thing,  I  am  inclined  to  agree  with  him  in  regard  to  what 
he  said  in  the  commencement  of  his  remarks.  Undoubtedly  it  is  al- 
m(jst  worthless  to  compare  statistics  with  different  railroads,  or  even 
different  divisions  of  the  same  system,  on  account  of  the  different  con- 
ditions. We  must  consider  the  effect  of  grade,  temperature,  different 
classes  of  engines  and  track,  and  many  other  conditions.  It  is  almost 
impossible  to  get  any  valuable  information  by  com])aring,  and  I  think 
that  the  idea  has  largely  gone  into  disuse,  and  that  more  attention  is 
now  being  paid  to  comparing  statistics  of  one  month  with  another 
month,  or  the  year  previous,  in  order  to  compare  the  effects  of  enlarge- 
ment of  motive  power,  or  other  changes  introduced.  1  think  that  does 
not  re(juirc  any  discussion,  but  I  would  like  to  endorse  very  heartily 
what  Mr.  (Quereau  says. 
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In  regard  to  what  tonnage  should  be  included,  I  must  differ  a  lit- 
tle from  Mr.  Quereau.  The  work  that  the  locomotive  does  is  partly 
in  pulling  itself,  you  might  say,  but  it  is  a  fact  that  the  best  designed 
locomotive  will  pull  more  weight  behind  the  tender,  that  is,  the  best 
designed  locomotive  is  that  which  has  the  greatest  power  with  the 
least  weight.  Now,  let  us  consider  two  engines  of  the  same  steam 
pressure  and  the  same  size  cylinders  and  wheels  ;  they  would  both  have 
the  same  tractive  force,  and  if  we  were  to  figure  on  the  weight,  includ- 
ing the  engine  and  tender,  they  would  each  pull  the  same  amount  and 
would  each  be  esteemed  equally  good  engines.  But  if  one  engine,  by 
the  benefits  of  more  modern  design,  we  will  say,  is  20,000  pounds 
lighter  than  the  other,  of  course  it  would  be  in  favor  of  its  tonnage, 
and  it  seems  to  me  it  would  be  only  just  to  let  the  engine  have  the 
benefit  of  it  and  take  the  weight  behind  the  tender. 

I  think  Mr.  Quereau  will  see  what  I  mean — if  we  have  an  engine 
that  is  of  more  modern  design,  a  better  design,  it  will  haul  more 
weight  behind  the  tender  than  another  engine  which  may  be  just  as 
powerful,  taken  from  a  cylinder  standpoint.  I  think  that  is  worth 
considering,  as  it  is  of  more  importance  to  know,  in  "regard  to  any 
engine,  what  we  are  getting  out  of  it  in  pulling  than  as  a  heat  machine. 

Now,  the  point  which  Mr.  Quereau  makes  in  regard  to  the  statistics, 
in  having  total  and  net  ton  mileage  separated,  I  think  that  is  very 
beneficial.  Of  course,  the  general  officers  are  interested  in  what  the 
net  mileage  is,  while  the  motive  power  department  is  more  interested 
in  the  total  ton  mileage,  and  I  think  it  would  be  a  very  good  plan  to 
have  the  total  ton  mileage  and  net,  or  revenue  ton  mileage,  kept  en- 
tirely separate. 

The  plan  suggested  in  regard  to  weighing  each  train,  of  course,  is 
admirable,  and  it  would  be  most  desirable,  but  I  am  afraid  there  would 
be  so  many  practical  difficulties  in  the  way  that  it  would  be  almost 
impossible.  In  other  words,  if  we  were  to  submit  a  plan  that  would 
require  a  lot  of  track  scales,  I  think  the  question  would  likely  be 
turned  down  on  the  first  instance.  It  would  be  a  good  plan  to  do  it, 
but  it  is  almost  impracticable. 

In  regard  to  the  tonnage  of  empty  cars,  I  would  like  to  say  that 
the  committee  (of  which  I  was  chairman  a  year  or  two  ago)  of  the 
Master  Mechanics' Association,  appointed  for  the  purpose  of  investi- 
gating that  subject,  gave  the  following  formula  for  the  percentage 
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which  was  to  be  allowed  on  empty  cars.  It  depended  on  grades,  and 
I  think  that  is  a  pretty  fair  way  to  establish  it.     The  formula  was  : 

 1.8 

where  ''e"  was  the  proportionate  increase  in  resistance  and  ''y"  was 
the  resistance  due  to  grade.  That  is,  on  a  level.  This  formula  gave 
about  30  per  cent  increase  in  resistance  of  empty  cars  over  loaded 
cars,  in  tons,  and  on  grades  the  resistance  decreased  as  the  grade  in- 
creased, as  this  formula,  dividing  1.8  by  resistance  of  grade  plus  6 
would  make  allowance  for  the  steeper  grade,  and  the  less  the  effect  it 
would  have  on  empty  cars,  which  made  a  convenient  method,  because 
it  was  stated  merely  in  percentages,  and  it  could  be  worked  so  that 
when  there  was  a  grade  of  a  certain  per  cent  the  despatcher  would  add 
5  or  3  per  cent  to  the  weight  of  the  train,  and  as  that  was  constant 
for  any  one  grade,  they  could  have  a  list  of  the  grades  on  the  divis- 
ion and  could  decrease  the  loads  3  or  5  per  cent,  whatever  the  factor 
was,  corresponding  to  the  grade. 

There  is  another  point  in  regard  to  the  ton  mileage  which  is  sug- 
gested here,  but  not  entered  into  very  thoroughly.  Of  course  a  good 
many  of  us  are  now  keeping  fuel  records  on  the  ton  mileage,  but  I 
think  it  is  just  as  interesting  to  keep  the  lubrication  and  the  repair 
account  on  this  mileage  basis.  We  had  a  case  the  other  day  where  a 
master  mechanic  seemed  to  be  quite  delighted  with  the  fact  that  he 
had  the  lowest  consumption  of  oil  per  engine  mile  of  any  in  that 
division.  I  simply  got  out  a  little  memorandum  book  that  I  had, 
and  I  showed  him  that  while  it  was  a  fact  that  he  had  the  lowest  con- 
sumption per  engine  mile,  that  the  tonnage  hauled  was  so  much  less 
that  the  amount  of  oil  per  ton  mile  was  precisely  the  same  in  each 
case;  and  I  think  we  have  every  reason  to  expect  that,  in  a  greater  or 
less  degree,  the  increase  in  the  size  of  our  engines  and  naturally,  also, 
in  the  size  of  the  journals  and  the  weights  becoming  greater,  we  must 
expect  more  lubrication  necessary.  At  the  same  time  those  engines 
are  expected  to  haul  higher  tonnage.  If  they  do  not,  we  have  made 
a  bad  investment.  But  though  large  engines  may  decrease  engine 
miles  per  pint  of  oil,  yet  if  they  show  an  increased  ton  mileage,  I 
think  we  have  every  reason  to  be  satisfied  with  our  showing,  and  I 
think  that  this  may  exjjlain  some  a])parently  unexjjlainable  increases 
in  lubrication. 

Mr.  J.  F.  Dkkms  (C,  H.  \'   (^).  R.  R. )  :     I  do  not  know,  Mr. 
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"President,  that  I  have  anything  to  add  to  what  has  already  been  said. 
"AVhile  the  ton  mile  basis  for  motive  power  statistics,  or,  in  fact,  any 
'Other  statistics,  is  manifestly  quite  defective,  I  presume  it  is  the  best 
practicable  unit  that  we  can  get ;  but  in  discussing  this  question 
it  reminds  me  of  what  Prof.  Breckinridge  said  one  day  about  some 
subject  that  we  had  under  discussion, — he  said  it  had  as  many  sides 
to  it  as  a  globe,  and  this  is  almost  the  same. 

I  certainly  agree  with  what  Mr.  Quereau  says  about  the  impossi- 
bility of  making  anything  like  an  intelligent  comparison  between 
•different  roads,  and  that  is  doubtless  equally  true  as  between  different 
•divisions  of  the  same  road,  and  I  do  not  know  just  how  much  better 
off  we  are  when  we  come  to  make  comparison  between  any  one  divis- 
ion of  the  same  road  from  year  to  year.  Perhaps  somewhat  better, 
but  there  is  hardly  a  year  passes  by  that  there  is  not  sufficient  change 
in  the  capacity  of  the  cars  handled,  and  in  the  engines,  and  perhaps 
in  the  grades  over  a  given  division  to  make  it  necessary  to  figure 
that  very  carefully,  or  the  statistics,  as  collected,  will  be  misleading. 

In  the  matter  of  loads  and  empties,  it  seems  to  me  that  is  a  matter 
that  needs  to  be  considered  very  carefully  ;  and  another  point  that 
has  occurred  to  me  is,  you  take  a  division  over  which  the  gradients 
are  mostly  in  one  direction,  perhaps  giving  a  rise  of  some  seven  or 
■  eight  hundred  feet  in  150  miles.  We  will  say  one  month  in  1899  the 
traffic  may  be  ascending  the  grade,  while  in  1900  the  bulk  of  it  would 
be  descending;  that  is  an  element  that  will  affect  the  results  very 
materially,  and  unless  it  is  watched  closely  the  statistics  collected 
would  be  decidedly  misleading. 

I  recall  a  matter  that  was  brought  to  my  attention  some  time  ago. 
One  of  the  large  trunk  lines  had  been  giving  a  great  deal  of  attention 
to  increasing  the  train  rating,  with  a  very  marked  success  so  far  as 
the  increase  of  the  load  was  concerned,  but  the  first  thing  they  knew 
one  of  their  competitors  was  getting  most  of  the  stock  and  time 
freight.  Then  the  traffic  department  woke  up  and  got  after  the 
operating  department,  and  the  result  was  a  very  marked  reduction  in 
train  rating  and  increase  in  speed.  That  would  vitiate  any  figures 
which  might  be  collected. 

There  are  so  many  things  that  belong  in  statistics  of  that  kind 
that  it  seems  to  me  the  very  best  we  can  do  in  ton  mile  statistics  is 
for  every  one  to  be  watched  very  carefully.  Yet  I  do  not  mean  to 
.say  that  they  should  not  be  collected,  neither  do  I  mean  to  say 
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that  they  should  not  be  consulted,  nor  do  I  mean  to  say  that  we 
should  not  be  in  a  measure  guided  by  them,  but  for  all  these  the  fac- 
tors or  items  by  which  the  statistics  are  influenced  have  to  be 
watched  very  closely. 

I  know  of  a  place  where  they  recently  have  been  showing  diagrams 
to  secure  this  showing  graphically  for  oil.  They  give  each  engineer 
a  space  on  a  big  card,  perhaps  eight  or  ten  feet  square,  and  show  his 
oil  record  in  that  way,  which  occurred  to  me,  when  I  saw  it,  as  being 
a  very  good  thing.  I  think  it  appeals  to  the  enginemen  more  quickly, 
perhaps,  than  it  does  to  put  down  figures. 

I  notice  something  here  that  I  am  free  to  confess  I  cannot  see  how 
you  are  going  to  do  it.  Mr.  Quereau  says  it  is  customary  to  credit 
switch  engines  with  an  arbitrary  mileage,  etc.,  and  then  he  refers  to 
work  train  service.  I  am  really  unable  to  see  how  it  will  be  profitable 
to  get  anything  like  a  proper  ton  mile  basis  for  work  train  engines 
with  the  character  of  work  they  are  engaged  in.  It  would  be  possi- 
ble with  the  switch  engines  by  simply  taking  the  arbitrary  mileage 
that  is  adopted,  but  I  cannot  see  how  it  can  be  done  for  the  work 
train  engine.  You  can  get  a  figure,  I  admit,  but  the  question  is,  how 
reliable  is  it? 

Mr.  G.  W.  Rhodes  (B.  &  M.  R.  R. )  :  Mr.  Chairman,  this  sub- 
ject of  ton  mile  statistics  is  one  that  I  have  watched  with  some  little 
interest  and  with  a  good  deal  of  disappointment,  at  first,  because 
it  necessarily  changes  our  well  established  basis  of  comparison,  viz., 
cars  hauled  one  mile,  or  as  more  commonly  expressed,  car  mile 
unit.  It  seems  to  me  some  of  us  consider  the  metric  system  in  the 
same  way;  we  do  not  want  to  learn  a  lot  of  things  over  again,  and 
therefore  we  would  rather  have  our  present  system  continued.  When 
the  ton  mile  statistics  for  motive  power  came  up,  I  at  once  saw  that 
the  question  of  what  it  cost  per  engine  mile,  per  loaded  car  mile  and 
for  data  that  we  are  tolerably  familiar  with,  would  be  lost;  that  our 
past  history  would  be  lost  in  so  far  as  comparisons  were  concerned, 
and  that  we  would  have  to  start  off  with  new  statistics,  and  for  that 
reason  I  have  kept  rather  (piiet  on  the  subject  and  not  said  very 
much  either  in  favor  of  or  against  it.  At  the  same  time,  I  felt  every  day, 
with  the  increasing  differences  in  car  capacities  the  car  unit  was  be- 
coming more  and  more  incorrect,  and  that  the  ine\'itable  result  was 
the  ton  unit.  VV'e  have  cars  now  varying  in  capacity  all  the  way  from 
fifteen  tons  up  to  fifty  tons.     It  must  be  a]jparent  that  this  car  unit 
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cannot  be  used  any  longer  to  measure  our  performance  by.  I  be- 
lieve, moreover,  that  a  few  years  ago  the  cost  of  operating  railroads 
was  not  as  important  a  consideration  as  it  is  today;  there  were  com- 
paratively few  railroads  and  the  returns  were  so  good  that  the 
officer  who  was  able  to  get  his  train  between  terminals  on  time,  was 
the  successful  railroad  man.  But  I  believe  that  nowadays  the  men 
who  are  going  to  be  successful  railroad  men  will  be  those  who  not 
only  get  their  trains  through  on  time,  but,  incidentally,  get  there  as 
cheap  as  their  neighbors,  and  the  man  who  does  not  know  what  it 
costs  him  to  get  between  terminals  promptly  and  on  time  is  not 
going  to  have  the  same  advantage  as  the  one  who  does  know  when 
he  gets  there  what  it  costs  him.  Therefore,  it  seems  to  me,  if  this  is 
a  fair  statement  of  the  case,  it  would  seem  that  one  of  the  essentials, 
is  to  get  a  unit  which  will  not  deceive  us,  and  I  do  not  see  how  we 
can  adopt  anything  better  than  this  ton  unit. 

I  have  brought  some  diagrams  showing  one  of  the  cost  items  in 
the  operation  of  locomotive  trains  viz.,  the  coal  consumption.  Dia- 
grams Figs.  1  and  2  show  the  coal  consumption  of  the  Burlington 
road  (the  C,  B.  &  Q.  proper),  on  a  loaded  car  basis.  Diagrams- 
Figs.  3  and  4  show  the  same  information  for  the  lines  west  of  the 
Missouri  river  on  a  one  hundred  ton  mile  basis.  I  will  first  explain 
the  pounds  of  coal  per  loaded  car  mile  diagrams.  Figs.  1  and  2. 

Fig.  1  is  what  I  would  call  the  historical  record  on  the 
Burlington  road.  Fig.  2  is  a  monthly  record  for  one  year,  for  the 
year  1892.  Our  datum  line  here  is  the  bottom  of  the  diagram. 
The  first  three  squares  vertically  represent  a  half  pound,  six 
squares  one  pound,  until  we  get  5.95  pounds.  Each  two  of  these 
squares  horizontally  represents  a  year;  5.95  is  an  average  of  the 
pounds  of  coal  consumed  per  loaded  car  hauled  one  mile  during  the 
year  1889,  that  is,  passenger  and  freight  included.  We  started  in 
1889  with  5.95  pounds  of  coal  per  loaded  car  hauled  one  mile; 
then  increased  up  to  the  year  1893,  the  World's  Fair  year,  when  busi- 
ness was  not  good  and  the  train  loads  the  engines  were  pulling,  prob- 
ably were  not  what  they  ought  to  have  been,  it  got  up  as  high  as  6.55. 
Since  then,  till  the  year  1896,  the  record  has  greatly  improved, 
reaching  5.58  in  1896.  The  significance  of  these  figures  will  be 
appreciated,  when  I  state  that  it  has  been  estimated  that  the  saving  of 
one  pound  of  coal  per  car  per  mile  on  the  C,  B.  &  Q.  is  the  equiva- 
lent of  $100,000  in  a  year. 
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It  is,  however,  well  known  that  the  capacity  of  the  cars  has  largely 
increased,  and  with  a  variable  unit  such  comparisons  lose  much -of 
their  force.  The  Burlington  system  abandoned  its  loaded  car  unit, 
and  as  far  as  coal  is  concerned  has  adopted  the  100-ton  mile  unit. 

Fig.  2  is  the  monthly  record  for  the  year  1892,  from  which  this 
historical  record  is  compiled.  What  I  want  to  call  special  attention 
to,  is  the  tolerably  close  comparison  between  the  car  mile  monthly 
diagram  (Fig.  2)  and  the  100-ton  mile  monthly  diagram  (Fig.  4).  In 
the  winter  months  we  start  in  with  6.4,  then  as  we  come  to  the  warmer 
summer  months  it  is  as  low  as  4.68,  then  increases  again  with  the 
colder  winter  months  to  5.96  pounds  per  car  per  mile. 

Now,  let  us  notice  the  one  hundred  ton  miles  on  the  B.  &  M.  road. 
We  have  had  that  written  now  for  four  years.  In  1896  we  con- 
sumed about  25.64  tons  of  coal  per  one  hundred  ton  miles  ;  in  1897  it 
was  about  the  same,  about  25.68  pounds  of  coal  ;  in  1898  the  figures 
went  up  to  27^  ;  1899  is  not  figured  out  yet,  but  from  the  1899 
monthly  diagram  (Fig.  4)  I  infer  that  it  will  be  about  26^  pounds 
•of  coal  per  hundred  ton  miles,  which  in  dollars  and  cents  represents 
a  saving  of  about  ^34,000  over  the  figures  of  1898. 

Now,  we  will  look  at  this  monthly  sheet.  Fig.  4.  In  January 
the  consumption  was  very  nearly  thirty-one  pounds  of  coal  per 
hundred  ton  mile  ;  in  February,  which  was  the  extreme  cold  month 
of  last  year  (in  the  western  part  of  the  country  the  thermometer 
went  down  in  some  cases  to  50  degrees  below  zero),  the  consump- 
tion got  up  to  thirty-four  pounds  of  coal  per  one  hundred  ton  miles. 
See  what  a  gradual  improvement  there  has  been  since.  The  same 
kind  of  dip  during  the  warmer  months,  as  is  shown  in  Fig  2,  and 
clearly  emphasizing  the  importance  of  protecting  boilers  from  cold 
weather  with  good  lagging.  Just  what  produced  this  June  dip  I  do 
not  know.  It  may  be  it  was  a  dip  in  ^he  accounting  department 
figures  rather  than  due  to  any  special  excellence  of  the  engines  or 
those  responsible  for  their  operation. 

Diagrams  3  and  4  are  on  a  different  vertical  scale.  Each  square 
is  two  pounds,  but  you  will  observe  the  shape  of  the  diagram  (Fig.  4) 
is  much  the  same  as  Fig.  2.  This  has  been  very  satisfactory  on  our 
road,  because  we  believe  it  is  much  more  accurate  than  any  diagrams 
of  this  kind  would  be  on  a  car  mile  basis,  and  during  the  coming 
year,  in  constructing  our  new  diagrams,  we  will  be  able  to  see  at  once 
the  effect  of  any  improvements  which  we  may  make. 
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On  page  ,6  of  Mr.  Quereau's  paper,  he  speaks  about  the  impor- 
tance of  having  the  passenger  and  freight  service  equally  maintained; 
that  it  is  of  equal  importance  to  have  the  passenger  tonnage  as  the 
freight  tonnage.  There  has  been  a  great  deal  of  talk  lately  about  the 
cost  of  handling  fast  freight  trains.  I  think  that  if  passenger  and 
freight  engine  statements  are  kept  separately  it  will  help  very  mate- 
rially in  explaining  to  railroad  managers  what  high  speed  trains  mean. 

On  the  loaded  car  mile  basis,  freight  trains  ought  to  be  hauled 
for  in  the  neighborhood  of  four  pounds  of  coal  per  loaded  car  per 
mile,  but  passenger  trains  will  go  all  the  way  from  twelve  pounds 
per  car  per  mile  up  to  twenty  or  twenty-four  pounds  per  car  per  mile. 
The  same  variations  will  occur  if  the  hundred  ton  mile  unit  is  used. 

At  one  time  on  a  line  I  was  connected  with  the  question  came  up 
as  to  why  we  were  consuming  so  much  coal  in  our  freight  service; 
it  was  shown  very  clearly  that  one  of  the  reasons  was  that  the  speed  of 
the  freight  trains  was  accelerating  all  the  time,  while  the  tonnage  was 
diminishing,  and  it  was  shown  that  if  we  accelerated  our  freight  trains 
to  the  speed  of  the  passenger  trains,  that  we  must  expect  the 
tonnage  of  the  freight  trains  to  be  more  nearly  like  the  tonnage 
of  the  passenger  trains,  and  the  consumption  of  fuel  consequently 
also  more  nearly  like  the  consumption  of  fuel  on  these  high  speed 
passenger  trains. 

What  would  this  mean  on  a  road  like  the  Burlington  road?  In 
July,  1891,  the.  pounds  of  coal  consumed  per  passenger  car  mile  on 
the  C,  B.  &  Q.  was  12.16;  in  July,  1892,  it  was  12.08;  in  freight 
service  in  July,  1891,  it  was  5.12  pounds  ;  in  July,  1892,  it  was  5.55. 
A  saving  of  one  pound  of  coal  per  car  per  mile  on  the  Burlington 
has  been  figured  as  the  equivalent  of  $100,000  a  year.  If  the  cost  of 
fuel  were, increased  seven  pounds  of- coal  per  car  per  mile,  viz.,  twelve 
pounds  in  place  of  five  pounds,  it  would  mean  in  fuel  alone  an  in- 
crease of  $700,000  a  year.  I  would  strongly  advise  the  railroads  to 
keep  the  passenger  car  tonnage  separate  from  their  freight  car  ton- 
nage, and  then  as  freight  speeds  increase,  they  will  always  know  the 
increase  they  may  expect  in  the  fuel  bill. 

There  is  another  feature  about  separate  passenger  and  freight 
mileage  that  is  interesting.  It  has  often  puzzled  me  to  know  why  it 
was  that  the  wages  of  enginemen  should  fluctuate  so  much  per  one 
hundred  ton  miles.  My  attention  has  been  called  to  the  fact 
that  the  passenger  mileage  on  a  road  is  pretty  constant;   it  does 
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not  vary,  it  is  about  the  same  from  one  month  to  another  through- 
out the  year,  but  the  freight  at  certain  seasons  is  very  much  in 
excess  of  the  passenger  mileage  and  the  freight  enginemen's  wages 
being  higher  than  the  passenger  men's  wages,  when  this  freight 
increases  and  the  figures  are  all  thrown  into  one,  it  naturally  raises 
the  wages  of  your  enginemen.  If  you  had  the  passenger  separate 
from  the  freight,  you  would  find  the  passenger  wage  would  keep  its 
uniform  rate,  and  the  freight  wage  its  uniform  rate. 

It  is  early,  Mr.  Chairman,  to  propose  how  this  question  should  be 
handled,  and  I  am  going  to  make  a  suggestion  which  will  come  more 
properly  at  the  end  of  the  discussion,  and  that  is,  how  are  we  going 
to  get  this  one  hundred  ton  mileage  unit  more  generally  adopted  ? 
One  way,  undoubtedly,  is  to  get  it  before  the  managers  of  the  rail- 
roads. At  the  present  time  the  Accountants'  Association  has  a  ques- 
tion of  how  to  compute  mileage  uniformly,  before  the  American 
Railway  Association's  committee  on  statistical  information.  I  will 
propose  that  a  copy  of  the  February  Proceedings  of  the  Western  Rail- 
way Club  be  sent  to  the  Railway  x\ccountant  Association  and  also 
a  copy  of  it  to  the  committee  on  statistical  information  of  the 
American  Railway  Association,  and  that  the  Secretary  direct  their 
attention  to  this  paper  and  discussion  on  ton  statistics. 

Mr.  F.  a.  Delano  (C,  B.  &  Q.  R.  R.)  :  My  friend,  Mr.  Que- 
reau,  asked  me  to  prepare  a  written  discussion  on  this  subject,  and  I 
am  sorry  to  say  I  did  not  find  time  to  do  that,  but  I  read  the  paper 
with  a  great  deal  of  interest  and  if,  in  my  remarks,  I  appear  to  say 
anything  against  it  I  want  it  understood  that  it  is  only  in  friendly 
criticism. 

To  begin  with,  I  must  say  my  ideas  are  rather  confused.  It 
seems  to  me  there  are  a  good  many  points  on  which  there  is  good 
opportunity  to  differ  from  the  opinions  expressed  by  the  writer. 

In  the  first  place,  he  and  Mr.  Henderson  both  say  that  it  is  use- 
less to  get  up  statistics  of  comparison  of  figures  made  by  one  road 
with  another,  but  it  seems  to  me  that  comparisons  will  be  made  until 
the  end  of  time,  and  that  railways  similarly  situated  ought  to  be  in  a 
position  to  compare  their  methods  of  operating.  I  cannot|see  why 
the  cost  of  handling  passengers  and  freight  on  the  Northwestern  main 
line,  and  the  Rock  Ishmd  or  the  C^,  1^).  tS:  ().  main  line,  going'through 
a  very  similar  country,  cannot  be  com])are(l.  I  do  not  see  why  the 
cost  of  operation  on  any  of  the  trunk  lines  similarly  situated  cannot 
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be  compared,  and  one  reason  why  comparisons  in  the  past  have  been 
so  unsatisfactory  is  that  there  has  not  been  a  uniformity  in  the  method 
of  accounting  and  tabulating  the  statistics. 

I  once  heard  somebody  say  about  statistics  that  they  were  three 
kinds  of  lies, — lies,  damned  lies  and  statistics.  I  think,  unfortunately, 
that  that  is  often  the  case.  The  trouble  is,  statistics  are  all  right  if 
they  are  made  with  the  object  constantly  borne  in  mind  of  telling  us 
the  facts  ;  they  are  of  no  value  if  they  are  simply  a  mass  of  figures, 
mixing  up  '-apples  and  oranges,"  as  somebody  once  expressed  it, 
and  trying  to  strike  an  average. 

There  has  been  a  distinct  improvement,  in  recent  years,  I  think, 
in  railroad  statistics,  by  keeping  the  branch  line  mileage  and  tonnage 
separate  from  the  main  line,  and  there  are  other  improvements  along 
that  line.  It  seems  to  me  that  a  few  statistics,  carefully  kept,  so  that 
you  have  got  something  that  you  can  swear  by — for  instance,  abso- 
lutely correct  statistics  over  some  one  portion  of  a  road,  would  be  of 
very  much  more  value  than  the  loosely  kept  statistics  over  the  entire 
road,  where  all  kinds  of  figures  are  jumbled  up  together  to  draw  your 
conclusions  from. 

The  Railroad  Gazette.,  in  an  editorial  which  I  read  a  number  of 
weeks  or  months  ago,  spoke  of  the  difference  in  the  methods  of  com- 
puting train  mileage  in  use  on  different  roads.  There  are  some  roads 
that  figure  construction  mileage,  pusher  mileage,  double-header  mile- 
age, differently  from  other  roads,  and  of  course  when  figures  are 
tabulated  in  such  a  way  you  cannot  compare  the  statistics  of  one  road 
with  another. 

I  am  inclined  to  differ  from  Mr.  Quereau  in  his  opinion  about 
including  the  weight  of  the  engine  with  the  train.  I  can  see  that 
something  is  to  be  said  on  that  side  of  the  argument,  but  it  seems  to 
me  that  the  general  manager  of  a  road  wants  to  know  what  the 
engine  is  doing.  For  instance,  suppose  the  policy  has  been  to  get 
very  much  heavier  engines,  he  wants  to  see  how  much  more  tonnage  > 
those  engines  are  hauling  behind  the  tender  than  the  lighter  engines 
did  before.  If  any  of  us  were  in  the  draying  business,  and  were  con- 
sidering the  question  of  the  purcjiase  of  a  pair  of  Percheron  horses 
or  a  pair  of  mules,  we  would  want  to  know,  among  other  things,  how 
much  they  could  haul  ;  we  would  not  figure  in  the  tonnage  of  the 
Percheron  horses  and  give  them  credit  for  that,  I  do  not  believe. 

I  notice  an  error  in  the  paper,  referring  to  the  grade  where  the 
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Burlington  tests,  of  which  Mr.  Quereau  speaks,  were  made.  See  the? 
bottom  of  page  4.  The  grade  was,  in  fact,  1  per  cent  instead  of  a 
half  of  1  per  cent. 

But,  returning  to  this  question  of  including  the  tonnage  of  the- 
engine,  I  am  inclined  to  think  that,  like  a  great  many  other  good- 
things,  the  progress  made  in  the  weight  of  engines  has  been  overdone 
in  a  number  of  cases ;  that  people  have  been  carried  away  with 
enthusiasm,  or  the  desire  to  make  a  great  big  machine,  and  the  big- 
gest machine  on  earth,  and  all  that  sort  of  thing.  There  are  a  great 
many  cases  and  a  great  many  kinds  of  service  where  the  lighter 
engines  will  do  the  work  more  economically,  and  you  are  likely  tO' 
get  the  wrong  impression  by  including  the  tonnage  of  engines  in  your 
statistics.  What  we  want  to  know  is  what  the  engine  is  pulling,  not 
what  the  steam  is  doing  in  the  Cylinder.  That  is  another  and  sepa- 
rate question. 

Now,  as  to  how  tonnage  should  be  determined.  Is  this  tonnage 
system  used  in  order  to  give  more  accurate  statistics  ?  If  so,  it  seems 
to  me  we  want  to  have  the  tonnage  of  the  train  when  loaded  or  empty, 
the  actual  tonnage  hauled.  We  do  not  want  to  add  an  arbitrary 
figure  such  as  Mr.  Quereau  suggests.  I  understand  the  Pennsylvania 
Lines  west  of  Pittsburg,  have  the  practice  of  adding  seven  tons  for 
every  empty  car.  I  do  not  know  what  they  add  to  a  partly  empty 
car.  If  they  add  seven  tons  for  an  empty  car,  they  ought  to  add 
three  or  four  tons  to  a  car  lightly  loaded,  like  a  car  of  merchandise  ! 
Suppose  an  officer  of  that  road  tells  me  that  his  engines  are  pulling 
2,000  tons.  I  take  it  as  gospel  truth,  but  in  looking  into  the  matter 
find  that  it  is  paper  tonnage.  It  seems  to  me  that  that  kind  of  statis- 
tics is  a  great  deal  like  those  I  referred  to  a  moment  ago. 

Now,  there  is  another  thing  that  tonnage  may  be  used  for,  and 
that  is  in  rating  trains.  I  was  on  the  committee  which  introduced  the 
tonnage  rating  of  engines  on  the  Burlington  road,  and  in  watching 
the  operation  of  it  I  came  to  the  conclusion,  and  I  think  every  one 
has  come  to  the  conclusion  that,  considering  that  it  involves  a  more 
laborious  way  of  determining  the  number  of  cars  to  put  into  a  train, 
it  is  not  worth  the  candle  on  a  level  grade  line.  I  think  when  it  comes 
right  down  to  it,  that,  on  a  level  line  with  no  grades,  the  old  method 
of  rating  by  loaded  cars  and  empty  cars  is  (]uite  as  satisfactory  a 
method,  and  (juite  as  accurate  a  method  of  determining  what  an  en- 
gine can  pull  as  the  tonnage  rating  method.     Mr.  (Quereau  says  you 
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have  got  to  make  an  allowance  of  56  per  cent  in  excess  for  empty  cars 
on  a  level,  and,  as  I  have  suggested  before^  he  does  not  say  what 
allowance  should  be  made  for  partly  empty  cars,  and  most  roads, 
whether  they  make  an  allowance  in  this  way  or  not,  put  a  limit  on 
the  length  of  trains  of  empty  cars.  That  is  to  say,  if  an  engine 
will  haul  1,500  tons  of  loaded  cars,  they  limit  the  length  of  train  to 
65  and  70  empty  cars,  or  say  1,050  tons.  I  think  it  is  natural  to  ex- 
pect that  the  tonnage  will  not  be  an  accurate  measure  of  work  with 
empty  cars  on  level  roads.  We  know  that  when  the  grade  resistance- 
is  entirely  eliminated,  the  other  factors  of  train  resistance  vary  a  great 
deal  more  with  different  cars  than  they  do  with  the  lading,  and  after 
quite  an  extended  experience  with  operating  a  ''poling"  track  in  a. 
switch  yard,  I  concluded  that  some  heavily  loaded  cars  would  run 
more  easily  down  the  grade  (the  grade  used  was  one-half  of  1  per  cent) 
than  some  empty  cars,  or,  in  other  w^ords,  a  badly  constructed  or 
badly  designed  empty  car  would  stop  on  that  grade,  when  a  loaded 
car  with  good  journals  and  good  side  bearings,  etc.,  would  run  easily. 

Mr.  Rhodes  :  I  want  to  thank  Mr.  Henderson  for  a  suggestion 
that  I  have  gained  this  afternoon,  which  I  am  going  to  investigate 
when  I  go  west  again.  On  our  line  we  have  been  bothered  quite  a 
little  with  the  inequality  of  our  oil  records,  especially  on  engines.  We 
have  one  division  which  is  composed  principally  of  light  4-wheeled^ 
connected  engines,  and  the  cost  per  1,000  miles  for  oil  on  those  en- 
gines is  about  $1.30  to  $1.40.  What  the  cost  per  one  hundred  ton 
haul  is,  I  do  not  know. 

On  another  division  the  cost  is  up  as  high  as  $2.50  per  1,000 
miles.  But  what  is  the  difference  ?  This  division  is  equipped  with 
heavy  10-wheel  engines,  all  hauling  big  tonnage,  and  from  what  Mr.. 
Henderson  says,  it  may  be  that  if  we  were  to  change  our  basis  of  com- 
putation, get  our  unit  a  little  more  uniform,  perhaps  we  will  find 
that  some  of  these  high  figures  are  incident  to  an  improper  unit,  and- 
not  to  any  improper  work  on  the  road. 

Mr.  Dki.ano  :  I  want  to  ask  Mr.  Quereau  one  question.  It  is 
not  his  idea,  is  it,  that  the  empty  and  loaded  car  statistics  should 
be  dropped  ? 

Mr.  Quereau  :  I  would  say  that,  of  course,  would  be  determined 
by  the  management  of  the  road.  But  in  this  connection  I  think  it 
would  be  well  to  call  attention  to  the  fact  that  the  statistics  which  are. 
kept  on  the  car  mile  basis,  or  the  mile  basis,  must  be  kept  for  one 
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year  after  the  ton  mile  basis  is  in  use,  in  order  to  afford  a  basis  of 
comparison  and  bridge  over  the  period  made  necessary  by  starting  in 
on  the  ton  mile  basis.  If  it  is  desirable  to  keep  it  after  that,  well  and 
,good,  but  it  should  be  done  if  you  want  to  keep  a  continuous  com- 
parison of  your  record.  I  was  instrumental  in  introducing  the  ton 
mile  statistics  on  the  B.  &  M.,  in  1896,  I  think  it  was  ;  during  the 
year  1896  we  kept  our  engine  statistics  on  the  engine  mile  basis  as 
well  as  the  ton  mile  basis.  That  afforded  us  a  chance  for  a  compari- 
son and  no  break. 

Mr.  A.  W.  Gibbs,  assistant  mechanical  engineer,  Pennsylvania 
Railroad,  subsequently  presented  the  following  written  discussion  of 
the  paper : 

Altoona,  Pa.,  March  1,  1900. 

Mr.  Jos.  W.  Taylor,  Secretary  W.  R.  R.  Club. 

Dear  Sir  : — I  have  read  over  very  carefully  Mr.  Quereau's  letter  on  tonnage 
statistics,  and  think  that  the  difficulties  of  basing  statistics  on  the  ton  mile  are  very 
great,  for  the  reasons  given  by  him  in  his  letter. 

The  elements  to  be  considered  as  a  basis  for  tonnage  statistics  will  depend 
altogether  on  the  objects  for  which  they  are  to  be  used  ;  that  is,  where  it  is  a  rev- 
enue question,  only  paying  load  should  be  considered,  while  for  the  information  of 
the  operating  head,  both  cars  and  loading  should  be  considered,  while  for  the  pur- 
pose of  making  up  trains,  the  engine  and  tender  may  have  to  be  considered,  in 
addition  to  that  of  the  cars  and  lading,  although  this  is  rather  doubtful. 

Similarly  with  a  system  of  adjusted  tonnage,  which  consists  of  adding  to  each 
car  an  arbitrary  number  of  tons  so  as  to  compensate  for  the  empty  and  loaded 
cars,  this  rating  varying  on  different  divisions.  This  is  merely  a  method  by  which 
the  yard  master  is  able  to  equalize  in  his  train  loading,  cars  of  widely  different 
classes,  and  for  this  purpose  it  is  thoroughly  satisfactory. 

The  total  figure  for  this  adjusted  tonnage  is  not,  however,  the  actual  one,  nor 
is  it  properly  used  in  making  up  tonnage  statistics  ;  in  other  words,  it  is  satisfactory 
only  for  the  particular  purpose  of  equalizing  train  weights. 

The  resistance  per  ton  of  the  heaviest  class  of  loaded  coal  cars  is,  on  straight 
and  level  track  in  summer  weather,  sometimes  as  low  as  2.2  pounds,  and  for  coal 
cars  carrying  60,000  pounds,  as  low  as  2.9  pounds,  while  for  the  same  cars  empty, 
each  car  then  weighing  12.1  tons,  the  resistance  under  the  same  circumstances  will 
be  as  high  as  6.7  pounds. 

This  ratio  between  the  most  heavily  loaded  coal  cars  and  empty  cars  is  about 
three  to  one  on  the  level,  but  the  difference  rapidly  disappeiars  when  the  constant 
addition  is  made  for  grade  and  curve  resistance. 

Finally,  I  think  that  when  so  many  variables  affect  the  question  of  tonnage, 
mileage  statistics  based  on  them  and  used  as  a  basis  for  comparison,  are  about  as 
misleading  as  those  based  on  the  car  mile  or  any  other  unit,  and  even  on  the  same 
division  where  the  heavy  tonnage  is  in  one  class  of  service,  the  comparisons  be- 
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'tween  the  engines  hauling  that  class  of  tonnage  and  others  hauling  lighter  classes 
require  considerable  explanation  before  fair  comparisons  can  be  drawn. 

Yours  very  truly, 

A.  W.  GiBBS, 

Asst.  Mechanical  Engineer. 

Mr.  Quereau  :  I  am  a  little  disappointed  that  there  is  no  more 
discussion  on  the  subject.  There  are  one  or  two  points  I  want  to  call 
attention  to.  One  is  next  to  the  bottom  paragraph  on  page  2,  speak- 
ing of  the  weight  of  the  train  to  be  included  in  the  ton  mile  statistics. 
And,  by  the  way,  a  distinction  should  be  made.  This  paper  does  not 
refer  to  tonnage  rating  ;  it  refers  to  ton  mile  statistics.  In  tonnage 
rating  I  do  not  see  anything  to  be  gained  in  including  the  engine  and 
the  way  car,  but  in  ton  mile  statistics,  which  should  be  a  measure  of 
the  work  done  by  the  locomotive,  I  can  see  no  goad  reason,  even  in 
spite  of  the  arguments  which  have  been  advanced  this  afternoon,  why 
these  should  not  be  included. 

For  instance,  the  argument  has  been  presented  that  the  manage- 
ment is  interested  in  knowing  what  certain  heavy  engines  are  pulling 
behind  them  ;  they  can  easily  determine  that,  and  the  fact  that  the 
way  car  is  included  in  the  ton  mile  will  not  prevent  the  larger  engines 
from  making  a  better  showing  and  showing  that  they  pull  more  ton- 
nage. In  fact,  if  anything,  it  will  slightly  exaggerate.  With  modern 
■designs  the  weight  of  the  train  behind  the  engine  will  be  increased  in 
weight  in  proportion  to  the  weight  of  the  engine  itself,  because  I  do 
not  think  there  is  anybody  designing  an  engine  today  who  would  not 
give  it  all  the  cylinder  power  which  is  warranted  by  the  weight  on  the 
driver.  So  that  including  the  way  car  in  no  way  varies  the  result  as 
to  what  the  larger  engines  are  doing. 

In  that  connection  the  paragraph  to  which  I  first  called  attention 
•contains  a  statement,  in  speaking  of  the  same  subject,  which  seems 
.to  me  worthy  of  explaining  : 

''Nor  do  I  believe  that  a  progressive  general  manager  would  disa- 
gree with  these  conclusions,  if  properly  presented,  or  fail  to  realize 
the  importance  of  economical  methods  in  managing  this  department 
and  the  necessity  of  accurate  statistics  to  accomplish  this  end."  And 
in  another  paragraph  of  the  paper,  I  cannot  turn  my  eye  on  it  now,  I 
claim  that,  instead  of  assuming  that  we  should  do  so  and  so  because 
the  general  manager  (and  by  general  manager  I  mean  the  manage- 
ment) wished  to  make  comparisons  with  different  roads,  or  wished  to 
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do  this  or  do  that,  I  make  the  suggestion  that  the  logical  thing  to  do- 
is  to  inform  the  general  manager  that  such  and  such  a  comparison  is 
not  a  wise  one  and  that  reasonable  conclusions  cannot  be  made  by 
such  comparison.  I  realize  the  fact  that  the  managers  of  the  roads 
have  not  the  time  to  go  into  the  details,  the  whys  and  wherefores  as 
to  making  the  statistics,  why  they  are  made  in  this  way  and  that  way. 
The  manager  simply  takes  them  from  the  operating  officials  and  those 
presented  to  him  by  the  operating  officials  of  other  roads.  He  has 
not  time  to  see  whether  the  basis  is  a  correct  one  or  not.  Under  the 
circumstances,  it  seems  to  me  the  logical  thing  is  to  present  the 
matter  in  the  true  light,  at  least  the  true  light  as  it  appears  to  us, 
concerning  the  reasonableness  of  the  comparison  and  correctness  of 
the  basis  of  the  statistics,  or  what  is  to  be  obtained  by  making 
these  comparisons. 

One  of  the  speakers  said  that  he  did  not  quite  see  how  the  ton 
mile  basis  was  applicable  to  work  trains.  I  will  say,  in  reply,  that 
that  system  of  basing  work  train  statistics  on  the  ton  mile  has  been 
in  operation  since  1896  on  one  road.  He  says.  Yes,  you  can  do  that, 
but  what  is  the  good  of  it?  My  reply  is.  What  is  the  good  of  giving 
an  arbitrary  ten  miles  an  hour  to  a  work  engine  as  a  credit  against 
which  to  charge  coal?  In  this  regard  it  seems  to  me  much  more 
logical  and  reasonable  to  give  an  engine  credit  for  the  ton  mileage 
that  actually  belongs  to  it ;  it  takes  out  so  many  tons  in  the  train 
and  travels  so  many  miles.  The  product  of  the  tons  and  miles  gives 
the  ton  miles. 

The  chief  point  in  that,  however,  is  to  put  all  the  statistics  of  the 
motive  power  department,  so  far  as  engine  performance  is  concerned, 
and  costs,  on  the  same  basis.  The  same  thing  applies  to  the  switch 
engine.  The  main  object  in  doing  that  is  to  keep  all  the  motive 
power  statistics  on  the  one  basis  of  costs  per  ton  mile  for  supplies 
and  for  wages. 

Mr.  Dekms  :  I  want  to  say  a  word  in  self-defense.  My  friend 
Quereau  says  that  1  said  ''What  is  the  good  of  the  work  train  ton 
mile  basis  ?  "  I  suppose  he  misunderstood  me.  \yhat  1  did  say  was, 
*'How  do  you  do  it?"  What  I  want  to  know  is,  whether  they  use. 
an  arbitrary  mileage  basis  or  not.    That  is  the  idea. 

Mr.  Qui;rkau  :  No  ;  if  a  train  traveled  ten  miles,  and  has  100« 
tons,  obtain  the  product,  (that  gives  the  ton  mileage,)  as  you, 
would  any  ordinary  train  on  the  road. 
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President  Het^ler  :  If  there  is  nothing  further,  I  will  ask  Mr. 
IRhodes  to  offer  his  resolution. 

Mr.  Rhodes  :  I  would  move  you  that  the  Secretary  of  this  Asso- 
•ciation  be  instructed  to  send  a  copy  of  these  proceedings  to  the 
secretary  of  the  Association  of  Railway  Accounting  officers,  and 
-also  to  the  American  Railway  Association's  committee  on  statistical 
information.  (Seconded.)  If  it  is  sent  to  Mr.  Allen  it  will  reach 
the  committee. 

President  Hetzler  :  Remarks  are  in  order.  All  in  favor  of  • 
.the  motion  as  made^  please  manifest  it  by  saying  aye.  (Carried.) 


recess. 
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President  Hetzler  :  We  will  now  proceed  to  discuss  Mr.  Stark's 
paper,  which  I  will  ask  him  to  review. 

Suggestions  for  Revision  of  the  M.  C.  B.  Rules 
for  Loading  Long  Material. 

By  F.  H.  Stark 

M.  C.  B.— C,  L.  &  W.  Ry.  Co. 

In  presenting  the  subject  assigned  to  me,  relative  to  the  Master  Car  Builders' 
Association,  recommended  practice,  governing  the  loading  of  open  cars,  my  inves- 
tigation of  the  subject  has  confirmed  my  first  impulse,  that  is,  that  there  is  little 
room  for  changes  in  the  present  recommended  practice.  There  might  be,  however, 
some  additions  to  cover  the  loading  of  material  not  now  provided  for  in  the  present 
rules.  Being  located  in  a  section  where  there  is  not  much  extra  long  timber 
handled,  I  am  not  in  a  position  to  intelligently  make  any  criticisms  or  recommend 
any  changes,  but  simply  raise  a  few  points  for  your  consideration. 

Taking  up  the  rules  as  published  by  the  Master  Car  Builders'  Association,  we 
find  by  referring  to  them  that  the  cuts  indicating  the  manner  in  which  long  timber 
shall  be  loaded.  Figs.  1  to  8  inclusive,  would  indicate  that  the  timber  should  be 
loaded  on  its  broad  side.  Figs.  1  to  .3  inclusive,  cover  comparatively  short  timber, 
and  I  believe  it  is  found  in  practice  to  meet  the  requirements.  Figs.  4  to  8  inclusive, 
if  timber  is  loaded  on  its  broad  side,  with  bearings  spaced  as  per  instructions,  will 
not  remain  clear  of  the  car  floor,  though  the  present  rules  prescribe  that  the  load 
must  clear.  To  accomplish  this,  it  would  require  very  deep  floor  bearings.  Long 
70  ft.  sills  when  loaded  as  per  Fig.  7,  bearing  bolsters  50  ft.  centers,  with  floor  bear- 
ings of  dimensions  commonly  used  with  timber  loaded  on  the  broad  side,  will  de- 
flect at  the  center  as  follows.  This  is  based  on  a  test  made  of  Southern  pine  of 
only  one  piece  of  timber  under  statical  conditions: 

Timbers  4  in.  x8-in.,  varied  from  8  to  d}4  inches  at  center. 

Timbers  4J^  x8-in.,  varied  from  4  in.  to  0  inches  at  center. 

Timbers  5  x  14-in.,  varied  from  5  to  C  inches  at  center. 

The  deflections  under  same  conditions  with  timbers  set  on  edge  are  as  follows: 
Timbers  4  x  8-in.,  deflection  3  inches. 
Timbers  i]4  x8-in.,  deflection  2)4  inches. 
Timbers  .5  x  14  inches,  deflection  I  inch. 

The  query  suggests  itself,  ought  the  rules  prescribe  that  long  timber  not  less 
than  4  inches  thick  be  loaded  on  its  edge  ?  To  load  timbers  of  extremely  long 
lengths  on  their  broad  side,  according  to  present  rules,  would  necessitate  floor  bear- 
ings of  such  depth  in  order  to  maintain  the  load  clear  of  the  car  floor,  that  would 
render  it  liable  to  cause  the  bolster  floor  bearings  to  roll  or  turn  over,  and  I  be- 
lieve that  the  experience  in  practice  is  that  the  bolsters  generally  used  are  not  more 
than  10  or  12  inches  deep,  and  the  load  bears  more  or  less  on  the  car  floor.  Tim- 
bers less  than  4  inches  thick,  if  loaded  on  edge,  would  require  additional  clamping 
to  make  the  load  safe.  Inasmuch  as  there  is  quite  a  good  deal  of  very  long  tim- 
ber, such  as  timber  for  passenger  cars,  ship  plank,  etc.,  would  it  not  be  well  to  pro- 
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vide  some  other  method  of  loading  ?  It  has  been  found  through  experience  that 
long  flexible  plates,  T  rails,  etc.,  are  safely  transported  on  two  cars  with  more  than' 
two  bearings,  and  I  would  submit  for  consideration  the  feasibility  and  practica- 
bility of  loading  long  timbers  of  limited  thickness  on  four  bearings,  similar  to  the 
method  of  loading  long  T  rails,  except  that  the  difference  in  height  between  the 
two  inner  bearings  and  two  outer  bearings  be  greater  (see  cuts  4  A.  to  7  A.  inclu- 


ri^  e  ft. 
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sive),  and' to  be  governed  somewhat  by  the  length  of  timber  loaded.  The  greatest 
difficulty  in  this  regard  would  be  lack  of  suitable  material  for  clamping  or  securing 
the  load.  The  two  inner  floor  bearings  should  be  of  hard  wood,  preferably  with 
the  top  surface  dressed  and  -well  greased  before  the  load  is  placed  on  the  cars.  The 
center  of  the  load  should  be  held  intact  by  the  application  of  wire  across  the  load, 
or  some  other  practical  method.  The  foregoing  are  simply  suggestions  and  not 
recommended  changes. 

LOADING  LOGS,  PIPE,  STONE,  ETC, 

Under  the  head  of  "loading  long  logs,  pipe,  stone,  etc.,  "  as  found  on  pages  11 
and  12  of  the  M.  C.  B.  recommended  practice,  I  would  recommend  that  there  be 
added  more  extended  rules  for  loading  stone  and  the  addition  of  rules  governing  the: 
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{loading  of  cross  ties,  fence  posts,  dressed  lumber,  etc.  The  paragraph  governing 
'the  loading  of  stone,  now  contained  in  the  rules,  I  would  recommend  be  canceled, 
and  substitute  more  general  rules,  and,  as  a  matter  of  convenience,  will  refer  to 
them  as  paragraphs  A,  B  and  C. 

Paragraph  A.  Fla;t  cars  loaded  with  grindstones,  flagging,  large  breakwater 
or  block  stone,  resting  on  approximately  straight  face  shall  be  provided  with  sub- 
stantial hardwood  end  stakes. 

Paragraph  B.  Flat  cars  loaded  with  curbing,  or  large  block  or  breakwater 
stone,  resting  on  uneven  surface,  shall  be  provided  with  substantial  hardwood  side 
and  end  stakes. 

Paragraph  C.  Flat  cars  loaded  with  paving  stone,  riprap,  spauls,  or  other 
•stone  of  such  dimensions  as  are  not  safe  to  be  loaded  as  per  paragraph  B,  shall  be 
provided  with  temporary  side  and  end  boards. 

CROSS  TIES  AND  FENCE  POSTS. 

Cross  ties  or  fence  posts  loaded  in  gondola  cars  with  not  less  than  48-inch 
sides,  may  be  loaded  on  ends  if  loaded  compactly.  Cars  with  sides  less  than  48 
inches  high,  shall  be  loaded  lengthwise,  or  crosswise  of  the  car.  If  loaded  cross- 
wise, the  load  must  not  extend  above  the  car  sides.  If  loaded  lengthwise  of  the 
car,  load  must  not  stand  above  the  sides  (unless  supported  by  two  pair  of  side 
•stakes  to  each  tier,  properly  tied  at  top)  but  may  be  loaded  higher  at  center  of  load, 
the  entire  length  of  car,  secured  with  four  strands  of  No.  8  wire,  drawn  taut  at 

•  each  end  of  each  tier  of  timbers.  Flat  cars  loaded  with  cross  ties  or  fence  posts 
must  be  loaded  lengthwise;  one  piece  shall  be  located  crosswise  of  the  car  at  each 
end,  inside  and  adjacent  to  two  end  or  side  stakes.   One  tier  shall  be  loaded  on  each 

•  end  of  the  car  lengthwise  in  an  inclined  position,  outer  end  being  elevated,  and  bal- 
ance of  the  car  loaded  lengthwise,  with  as  many  tiers  as  the  length  of  the  car  will 
pe'rmit.  Each  tier  shall  be  provided  with  two  pair  of  side  stakes  to  each  tier,  tied 
across  the  top  as  per  general  instructions  No.  7. 

It  has-been  the  practice  4o  load  cross  ties  and  fence  posts  crosswise  on  flat  cars, 
but  it  is  generally  considered  unsafe  practice,  on  account  of  the  liability  of  pieces 
of  timber  shifting  to  one  or  both  sides,  exceeding  the  limit  of  clearance;  this  is 

•  especially  true  during  winter  months. 

The  recommended  practice  governing  the  loading  of  structural  material,  plates, 
rails,  etc. ;  by  referring  to  the  next  to  the  last  paragraph  of  Rule  G,  it  will  be 
noted  that  single  flat  cars  must  not  be  used  for  rails,  bar  iron,  etc.,  unless  pro- 
vided with  substantial  end  boards  to  prevent  the  load  from  shifting.  Flat  cars 
msed  in  such  service  are  usually  provided  with  12-inch  end  plank,  to  load  the  car  to 
•the  limit;  the  load  often  exceeds  the  height  of  end  plank.  This  is  also  true  with 
many  low  side  gondola  cars.  Most  roads  are  accepting  and  running  cars  in  this 
condition  with  no  serious  results.  Any  road  requiring  that  end  plank  shall  equal 
'.the  height  of  load,  I  believe  should  provide  it  at  their  lOwn  expense.  If  rail- 
. roads  do  not  provide  proper  equipment,  surely  the  shipper  should  not  bear  the 
(burden  of  cost  involved  in  providing  additional  temporary  end  plank. 

DTtKSSED  LUMBER. 

Dressed  lumber  should  always  be  loaded  into  box  or  stock  cars.  Flat  cars 
'fihould  not  be  loaded  with  dressed  lumber,  except  by  permission. 
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RAILS. 

On  account  of  the  increased  shipments  of  45  and  50-ft.  T  rails,  I  would  sub 
mit  for  consideration  the  addition  of  another  cut,  to  be  designated  as  Fig,  12  C. 


MANNER  ofLOADING  .45  to  50  TEE  «nc.  GIRDER  RAILS. 


We  have  handled  quite  a  good  deal  of  45-ft.  rails  loaded  in  this  manner,  the  Lake 
Shore  and  Pennsylvania  Companies  approving  of  the  method  of  loading  to  75  per 
cent  of  the  marked  capacity. 

SPACING  BLOCKS. 

I  would  also  beg  leave  to  call  attention  to  the  matter  of  spacing  blocks  between 
double  loads  of  timber  as  shown  in  Figs.  10  to  13  inclusive,  for  rules  governing  the 
loading  of  long  timber,  and  Figs.  18  to  21  covering  the  spacing  blocks  between 
twin  loads  of  structural  iron,  T  rails,  etc.  Since  it  is  only  a  matter  of  a  short 
time  when  all  cars  will  be  provided  with  M.  C.  B.  couplers,  the  necessity  for 
spacing  blocks  will  be  largely  obviated.  Figs.  13  and  21,  show  manner  of  pro- 
viding spacing  blocks  where  both  cars  are  equipped  with  M.  C.  B.  couplers;  these 
blocks  are  so  small  that  they  amount  to  little  or  nothing.  I  believe  that  all  cars 
equipped  with  good  substantial  draft  attachments  and  M.  C.  B.  couplers,  with  M. 
C.  B.  coupler  yoke  (or  pocket),  that  it  is  perfectly  safe  to  handle  twin  loads  with- 
out any  blocks  whatever  to  take  up  the  slack.  The  effect  on  the  load  itself  is  not 
serious.  The  shifting  or  displacement  of  load  where  both  cars  are  equipped  with 
M.  C.  B.  couplers  has  proven  in  practice  to  be  a  matter  not  worthy  of  much  con- 
sideration. The  load  carried  on  the  floor  bearings,  very  materially  cushions  the 
blow  or  strain  caused  by  stopping  or  starting  the  cars.  I  agree  that  in  some  cases 
where  there  is  an  exceptional  amount  of  slack  in  the  draft  attachments,  it  is  desira- 
ble to  take  out  the  slack.  This  should  be  decided  by  each  road  for  itself,  and  they  pro- 
vide the  material  and  labor,  or,  in  other  words,  the  receiving  road  should  equip  the 
cars  whenever  they  deem  it  necessary. 

SAFETY  CHAINS. 

We  believe  we  ought  to  create  a  sentiment  in  favor  of  equipping  all  flat  and 
gondola  cars  with  permanent  M.  C.  B.  standard  safety  chains.  Shipment  of  long 
material  is  increasing  every  year.  The  first  cost  and  loss  of  car  chains  is  quite  an 
item,  together  with  cost  of  applying  the  chains  to  twin  loads.  The  danger  involved 
in  moving  cars  chained  up  should  be  considered;  the  chains  hang  loosely,  and 
should  the  cars  uncouple,  the  chances  are  the  chain  would  give  way.  Then,  too, 
the  chains  are  liable  to  become  detached  and  drag  on  the  track,  causing  damage 
to  switch  points,  if  not  derailing  the  cars.  I  would  include  gondola  cars,  for  the 
reason  that  flat  car  equipment  in  proportion  to  other  classes  of  rolling  stock  is 
growing  less,  hence,  gondola  cars  are  pressed  into  similar  service.  Permanent 
safety  chains  would  aid  in  pulling  cars  off  of  very  sharp  curves  where  the  M.  C.  B. 
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couplers  will  not  couple,  for  it  is  this  class  of  equipment  that  frequents  mill 
yards,  etc. 

I  trust  this  whole  subject  will  be  freely  and  fully  discussed. 


Mr.  F.  H.  Stark  (C.  L.  &  W.  Ry. )  :  I  believe  everybody 
has  had  a  copy  of  this  circular,  and  as  the  hour  is  late,  if  I  may 
be  allowed,  I  will  simply  refer  to  the  circular,  taking  up  the  question 
of  loading  open  cars,  and  especially  on  the  first  topic, — loading 
long  timber. 

I  approach  it  with  a  great  deal  of  reluctance,  for  the  reason  that 
I  am  on  the  committee  on  loading  long  timbers  and  have  been  for 
last  three  years,  and  I  never  have  introduced  anything  new  or  sug- 
gested anything  with  reference  to  loading  long  timber,  for  the  reason 
that  very  little  of  this  is  handled  in  the  locality  where  I  am  located. 
I  was  prompted,  however,  in  raising  this  question,  from  two  .com- 
munications received  from  chief  joint  inspectors  located  at  two  very- 
extensive  interchange  points.  They  advised  me  that  almost  invaria- 
bly where  twin  loads  of  long  timber  passed  through  their  inspection 
point,  that  the  center  of  the  load  rested  heavily  on  the  car  floor.  It 
is  true  that  the  rules  prescribe  that  there  should  be  a  clearance  of 
four  inches.  It  is  common  practice,  however,  to  use  about  10  x 
10-inch  bolsters,  and  with  bolsters  of  these  dimensions  the  timber 
will  deflect  at  the  center  considerably.  Add  to  this  the  sag  of  the 
car,  and  the  loads  are  apt  to  rest  on  the  car  floor.  I  inquired  of  two 
of  our  prominent  car  building  concerns  and  asked  if  there  was  any 
damage  to  the  timxber  by  reason  of  its  resting  on  the  car  floor.  They 
said  there  was  not  much  damage  done  in  this  way,  although  they 
admit  that  timber  does  rest  more  or  less  on  the  car  floor  and  of 
course  retards  the  free  curving  of  the  cars. 

My  prime  object  in  bringing  up  the  question  of  loading  the  long 
timber  was  with  a  view  of  bringing  out  by  discussion  here  the  expe- 
rience of  those  who  handle  this  class  of  freight,  as  to  whether  it  is 
not  possible  to  load  the  cars  to  their  marked  capacity.  According 
to  present  rules,  there  is  an  arbitrary  load  fixed 'which  is  about  two- 
thirds  of  the  marked  capacity. 

When  our  steel  mills  first  commenced  to  manufacture  OO-foot  T 
and  girder  rails,  the  railroads  running  out  of  Pittsburg  attempted  to 
load  these  rails  on  one  bearing  to  each  car.     This  was  found  almost 
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impossible,  as  it  would  require  floor  bearings  very  high  indeed  to 
maintain  clearance  between  the  load  and  the  floor.  Some  five 
or  six  years  ago  they  commenced  rolling  steel  rails  at  Lorain,  and 
we  found  it  was  impossible  to  load  twin  loads  according  to  the 
old  standard  rules  of  the  Pennsylvania  company,  the  Lake  Shore  and 
other  companies. 

In  the  meantime,  the  roads  running  out  of  Pittsburg  introduced  the 
third  bearing,  two  bearings  on  one  car  and  one  bearing  on  the  other. 
This,  of  course,  was  an  uneven  distribution  of  the  load,  and  the  third, 
or  middle  bearing,  being  located  between  the  body  bolster  and  the 
end  sill,  had  the  effect  of  breaking  down  the  end  of  the  car  when  the 
car  passed  over  a  railroad  crossing  where  there  was  an  elevation  and 
a  sudden  decline  on  the  other  side.  We  then  introduced  at  Lorain 
four-  bearings,  two  bearings  on  each  car,  and  we  sent  out  a  draw- 
ing to  a  number  of  the  trunk  lines  and  asked  their  permission  to  allow 
us  to  ship  twin  loads  loaded  in  this  manner.  They  agree  to  make  a 
trial  shipment  at  least,  and  it  was  found  to  work  very  satisfactorily, 
and  since  that  time  we  have  made  it  the  practice,  according  to  the  M. 
C.  B.  recommended  practice  today,  to  load  T  and  girder  rails  to  the 
full  marked  capacity  of  the  cars. 

I  appreciate  the  fact  that  at  saw  mills  railroad  companies,  as  a 
rule,  have  no  inspectors  to  see  that  the  load  is  properly  secured.  It 
is  also  true  that  they  have  not  got  the  proper  material  for  clamping 
the  load,  but  if  this  feature  of  it  could  be  worked  out  in  a  practical 
way,  it  would  be  a  decided  advantage  to  the  railroad  company  if  they 
could  load  the  full  marked  capacity  of  the  car  rather  than  15  per  cent. 

Then,  too,  I  find  that  in  loading  twin  loads,  with  one  bearing  on 
each  car,  that  it  is  very  destructive  on  the  car  body,  or  longitudinal 
sills,  and  I  believe  that  with  the  four  bearings,  with  the  proper  allow- 
ance made  for  deflection  at  the  center,  making  the  two  inner  bearings 
somewhat  lower  than  the  outer  bearings,  that  neither  of  the  trucks 
would  be  overloaded,  and  by  clamping  the  loads  securely  in  the  cen- 
ter, that  the  load  will  be  maintained  in  position,  or,  rather,  it  will  be 
kept  compactly  and  there  will  be  no  trouble  experienced. 

In  regard  to  loading  logs,  pipes,  stone,  etc.,  the  present  rules  do 
not  give  any  instructions  with  reference  to  loading  stone,  in  particu- 
lar. You  will  note,  that  I  have  suggested  some  additions  to  the  rules 
governing  the  loading  of  stone.  I  think  this  is  very  essential,  as  the 
stone  is  very  frequently  shipped  long  distances,  and  where  each  com- 
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pany  have  rules  of  their  own,  such  shipments  are  liable  to  be  held  up 
at  interchange  points. 

In  regard  to  the  loading  of  cross  ties  and  fence  posts,  there  is 
nothing  whatever  in  the  rules  referring  to  shipments  of  this  character. 
From  my  own  observation,  I  believe  it  is  a  poor  practice  to  load  cross 
ties  crosswise  on  a  fiat  car.  In  winter -weather  the  ties  will  shift  one 
or  both  ways,  so  that  it  will  not  clear  permanent  structures,  and  this 
makes  it  very  dangerous,  especially  on  a  double  track  road. 

The  rules'  do  not  give  any  instructions  relative  to  the  loading  of 
dressed  lumber.  It  sometimes  occurs  that  mills,  when  there  is  a 
shortage  of  cars,  load  dressed  lumber  on  flat  cars.  I  think  this  ought 
to  be  prohibited,  and  the  lumber  loaded  either  in  stock  cars  or 
box  cars. 

There  are  a  great  many  rails  being  turned  out  now,  forty-five  feet 
long,  and  there  is  no  provision  in  the  rules  for  the  loading.  We  found 
it  necessary  to  take  this  up  with  two  or  three  of  the  trunk  lines, 
and  submitted  a  plan  for  loading  45-foot  rails.  This  plan  was 
accepted  by  the  Pennsylvania  and  Lake  Shore,  and  we  have  made 
shipments  of  this  length  of  rail  for  some  time  past  which  have  been 
very  satisfactory. 

I  believe  that  a  new  cut  should  be  inserted  in  our  rules,  showing 
the  manner  of  loading  45-foot  rails. 

In  regard  to  the  spacing  blocks  between  twin  loads,  we  all  realize 
that  the  time  is  near  at  hand  when  all  cars  will  be  equipped  with  M. 
C.  B.  couplers,  and  the  practice  of  applying  a  small  oak  block  be- 
tween the  buffer  horn  of  the  coupler  and  the  end  sill  or  head  block 
is  of  little  value.  These  blocks  are  applied  at  the  mills  where  the 
shipment  originates,  and  before  the  cars  get  out  of  the  mill  yard  these 
little  blocks  are  usually  simply  crushed  ;  the  face  of  the  head  blocks 
or  end  sill  is  more  or  less  damaged  by  the  force  of  the  coupler  horn, 
and,  hence,  the  block  offers  but  very  little  resistance.  I  would  be  in 
favor  of  omitting  the  rule  prescribing  that  this  block  should  be  ap- 
plied. I  believe  that  where  both  cars  are  ecpiipped  with  automatic 
cou]jlers,  and  good  rear  attachments,  that  double  loads  can  be  safely 
handled  without  any  spacing  blocks  ;  the  load  itself  resting  on  the  floor 
bearings  cushions  the  blow  or  strain,  and  the  result  from  a  little  slack 
is  worthy  of  very  little  consideration. 

One  other  point  which,  perha])S,  is  not  altogether  in  keeping  with 
the  subject,  and  that  is  the  ecpiipping  of  oi)en  cars  with  ])ermanent 
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safety  chains.  We  find  at  Lorain,  where  a  great  deal  of  this  traffic  is 
offered  the  Nickel  Plate,  that  they  have  to  keep  two  men  there  to  ap- 
ply car  chains,  and  they  find  it  difficult  sometimes  to  get  their  chains 
returned.  Besides  this,  they  frequently  allow  the  cars  to  go  off  the 
line  with  these  chains,  and  there  is  more  or  less  loss  of  chains,  and  it 
would  be  a  great  saving  in  labor,  beside  other  advantages,  in  having 
all  open  cars  equipped. 

When  I  was  at  Cleveland,  recently,  the  chief  joint  inspector  told 
me  that  there  were  more  double  loads  loaded  on  gondolas  at  Cleve- 
land than  there  were  loaded  on  flat  cars  ;  hence  it  would  appear  as 
though  it  were  necessary  to  equip  gondolas  as  well  as  flat  cars. 

This  subject  is  one  that  the  men  in  charge  of  interchange  are 
especially  interested  in,  and  I  am  sorry  that  so  many  of  the  members 
have  found  it  necessary  to  retire,  yet  I  hope  the  matter  will  be 
freely  discussed. 

Mr.  p.  H.  Peck  (C.  &  W.  I.  R.  R.)  :  I  find  in  our  interchange, 
not  so  much  trouble  w^ith  the  common  structural  material  or  wdth  T 
rails,  but  we  do  have  a  good  deal  of  trouble  with  piling  and  long 
poles — they  call  them  poles — they  are  forty-five  to  fifty  feet  long  and 
thirty  inches  in  diameter.  Most  of  the  trouble  originates  from 
improper  loading  in  the  first  place.  I  have  taken  the  question  up 
with  several  of  the  roads  in  cities,  and  I  find  that  the  mechanical 
department,  or  car  department,  has  nothing  to  do  with  loading 
of  this  material  in  the  timber  country  where  it  comes  from. 
The  transportation  department  does  that,  and  in  a  place  where  there 
are  two  or  three  lines  competing,  they  permit  the  shippers  to  lead 
them  any  way,  and  I  have  been  told  by  master  car  builders  that 
they  have  known  of  some  cars  being  transferred  three  times  before 
they  reached  Chicago. 

As  far  as  chains  are  concerned,  some  roads  handle  this  matter 
differently  from  others.  On  some  roads  the  car  department  returns 
the  chains  and  handles  them  completely.  On  other  roads  the  car 
department  has  nothing  to  do  wdth  the  chains  on  the  car  at  all.  We 
had  so  much  loss  and  trouble  in  our  service  that  I  instructed  our  con- 
nections to  remove  the  chains  before  giving  them  to  us.  We  never 
had  but  two  cars  uncouple  on  our  road,  and  on  both  occasions  the 
chains  broke,  uncoupled  or  unhooked.  If  the  piles  and  piling  were 
loaded  with  more  care,  the  same  as  they  do  with  construction 
material,  we  would  have  no  trouble  whatever.     I  do  not  know  that 
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we  have  ever  refused  a  load  of  construction  material,  but  we  have 
refused  hundreds  of  loads  of  piles. 

I  understand  some  of  the  roads  running  west  out  of  the  city  haul 
the  cars  as  far  as  Denver  without  change.  I  would  like  to  know  if 
that  is  a  fact. 

President  Hetzler  :  I  will  ask  Mr.  Quereau  to  answer  'that 
question. 

Mr.  Quereau  :  This  is  a  matter  in  which  we  are  not  especially 
interested  on  the  Denver  &  Rio  Grande,  as  we  have  very  little  mate- 
rial of  this  kind  either  to  load  or  to  receive  from  other  roads  and  for 
that  reason  I  have  given  the  subject  almost  no  attention.  I  do  not 
feel  competent  to  say  anything  on  this  subject. 

Mr.  E.  E.  Russell  Tratman  {^Engineering  Nctvs^  :  I  see  Mr. 
Stark  mentions  only  rails  forty-five  to  fifty  feet  long.  I  should 
judge  the  tonnage  in  sixty  foot  rails,  especially  street  or  girder  rails, 
is  very  much  heavier,  and  these  rails  would  require  quite  a  different 
loading  arranged  in  cut  from  that  shown  on  the  diagram. 

Mr.  Stark  :  It  is  already  given  in  the  rules  ;  they  show  how 
sixty  and  sixty-five  foot  rails  could  be  loaded. 

Mr.C.  R.Tunks  (L.  S.  &  M.  S.  R.  R.)  :  I  have  noted  with  interest 
the  subject  presented  by  Mr.  Stark, — suggestions  for  revis- 
ion of  M.  C.  B.  rules  for  loading  long  material — and  in  connection 
with  them  would  call  attention  to  one  present  feature  in  force, 
namely  :  The  application  of  three  stakes  to  each  carrying  car  as  per 
Figs.  4  and  5,  without  limitation  as  to  di-stance  from  each  other, 
the  rule  simply  stating  they  must  be  placed  as  near  together  as  possi- 
ble in  each  carrying  load.  1  have  noticed  several  times  such  lading 
with  one  or  more  stakes  broken  on  each  side  of  each  carrying  car, 
due  to  excessive  distance  between  the  stake  pockets,  (in  some 
instances  nearly  five  feet,)  while  passing  over  sharp  curves  in  transit. 

In  my  judgment  these  conditions  are  conducive  to  derailments, 
also  wheels  becoming  loose  on  the  axle  by  severe  impingement  with 
the  rails  ;  the  breaking  of  the  stakes  owing  to  unlimited  distance  per- 
missible of  the  stakes  is  the  usual  result,  and  wheels  have  been 
found  loose,  also,  uncpiestionably  due  to  the  same  cause. 

Mr.  Stark's  advocacy  of  ecpiipping  both  flat  and  gondola  cars 
with  safety  chains,  is,  in  my  judgment,  the  safest  and  most  econom- 
ical a]j])liance  as  a  factor  in  trans])orting,  safely,  long  material  loaded 
on  two  or  more  cars. 
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Mr.  Rhodes  :    I  have  been  quite  interested  in  this  report  of  Mr.  ' 
Stark's,  although  I  have  not  given  it  the  attention  that  the  report 
deserves,  but  I  propose  doing  so  later. 

It  seems  to  me  that  this  is  a  matter  that  can  very  well  be  taken  up 
with  the  supply  departments  of  the  different  railroads.  Perhaps 
master  mechanics  do  not  have  enough  of  the  loading  to  do  to  get 
much  interested  in  a  subject  of  this  kind. 

On  our  line  we  have  a  central  distributing  point  where  we  do  a 
great  deal  of  loading,  and  it  is  my  intention  to  take  this  paper  up 
with  our  supply  agent  and  his  loading  foreman,  and  see  whether  we 
cannot  conform  to  the  recommendations  made  by  Mr.  Stark. 

There  is  one  criticism  that  I  would  make.  I  was  going  to  inter- 
rupt Mr.  Stark  and  ask  him  how  this  loading  described  on  page  4  was 
accomplished;  how  the  trucks  were  got  under  the  two  cars,  but  fortu- 
nately I  did  not  expose  myself.  By  a  little  more  careful  examina- 
tion, I  see  there  are  three  cars  there,  and  I  would  suggest  that  the 
cuts  be  made  a  little  plainer,  which  may  be  easily  accomplished  by 
representing  the  three  cars  without  hose  connection  between,  as  is 
done  in  cuts  Fig.  6A  and  Fig.  7A  on  page  2  of  this  pamphlet. 

Mr.  Stark,  on  the  third  page  of  his  paper,  speaks  about  the  danger 
of  loading  ties  in  cars,  crosswise  of  the  car  in  place  of  lengthwise. 
Last  week,  when  I  was  in  South  Dakota,  I  noticed  an  instance  of  the 
danger  from  that  very  thing.  The  ties  in  the  bottom  of  the  car  had 
been  laid  lengthwise,  and  then  to  avoid  putting  stakes  up,  those  above 
had  been  put  crosswise  ;  something  had  shifted  the  load  and  the  ties 
projected  on  the  top  some  two  or  three  feet  beyond  the  regular  width 
of  the  car  which,  as  Mr.  vStark  says,  is  a  dangerous  proposition  on  a 
double  track  road,  and  not  a  safe  one  on  a  single  track  road. 

Mr.  R.  D.  Smith  (C,  B.  &  Q.  R.  R.)  :  I  have  read  this  paper 
with  considerable  interest,  and  would  say  that  I  believe  this  subject 
to  be  one  that  is  almost  entirely  dependent  upon  local  conditions. 
While  it  is  true  that  it  is  governed,  to  some  extent,  by  the  road  upon 
which  the  load  originates,  I  think  that  the  remedy  lies  with  the  re- 
ceiving road  ;  i.  e.,  it  is  the  duty  of  the  road  receiving  the  car  to  make 
such  changes  as  are  deemed  necessary,  in  order  that  the  load  may  be 
safely  handled.  I  would,  therefore,  question  some  of  the  recom- 
mendations that  Mr.  Stark  has  made. 

He  recommends  that  long  sills  and  similar  pieces  be  loaded  on 
edge  ;  this  would  require,  as  he  says,  more  care  in  fastening,  and 
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I  seriously  doubt  that  there  would  be  sufficient  improvement  to 
compensate. 

The  addition  of  two  center  bearings,  as  recommended  on  page  2, 
for  long  timbers,  appears  to  me  to  be  of  small  practical  utility  and 
considerable  extra  expense.  If  twin  loads  are  properly  put  on  the 
cars,  I  do  not  think  that  there  will  be  enough  sag  to  warrant  the  in- 
creased expenditure  for  center  bearings. 

For  transporting  cross  ties  and  fence  posts,  I  consider  the  use  of 
box  or  stock  cars  to  be  the  safest  and  best  method.  As  time  is  not 
generally  an  important  factor  with  this  class  of  freight,  it  can  be  held 
until  there  are  empties  going  in  the  desired  direction. 

With  reference  to  discontinuing  the  use  of  spacing  blocks,  I  can- 
not agree  with  Mr.  Stark,  even  for  cars  fitted  with  M.  C.  B.  couplers. 
It  was  the  practice  to  place  a  wedge  between  the  two  drawbar  heads 
when  the  link  and  pin  coupler  was  used,  and  thus  take  up  the  slack. 
This  cannot  be  done  with  the  M.  C.  B.  coupler,  but  the  slack  in  the 
rear  end  attachments  can,  and  should,  in  my  opinion,  be  taken  up  by 
spacing  blocks. 

In  regard  to  the  use  of  safety  chains,  I  believe  that  they  are  of 
value  where  twin  loads  are  handled,  and  if  the  business  is  extensive 
it  would  be  economical  to  equip  the  cars  with  permanent  safety  chains. 
On  the  Burlington,  however,  there  has  been  a  rule  in  force  for  several 
years  against  the  use  of  chains  on  twin  loads,  and  I  do  not  believe  it 
has  caused  any  extra  expenditure  on  account  of  shifting  loads,  etc., 
while  there  has  undoubtedly  been  a  great  saving  in  chains. 

There  is  one  point  in  connection  with  twin  loads  which  I  think  is 
worthy  of  notice,  and  that  is  on  such  loads  I  think  we  ought  to  dis- 
connect the  uncoupling  devices  on  M.  C.  B.  couplers,  and  fasten 
down  the  locks  wherever  they  are  of  such  a  pattern  that  they  tend 
to  crawl. 

Mr.  Stark  :  I  would  like  to  make  one  correction.  Mr.  Smith 
referred  to  a  recommendation  here  with  reference  to  loading  long  tim- 
ber. If  he  will  notice,  in  the  lower  part  of  page  2  it  says,  ''the  fore- 
going are  simply  suggestions,  and  not  recommended  changes. " 

I  believe,  however,  on  giving  the  matter  mbre  thought,  that  it  is 
worthy  of  consideration.  He  speaks  of  the  two  inner  bearings  being 
of  little  value.  If  we  can  increase  the  loading  and  carrying  capacity 
25  per  cent,  I  think  it  is  of  considerable  value,  and  inasmuch  as  we 
can  load  successfully  T  and  girder  rails  to  the  full  marked  capacity 
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on  the  four  bearings,  I  see  no  reason  why  we  cannot  load  long  tim- 
ber in  the  same  manner,  except  that  we  have  not  got  the  same  facili- 
ties for  clamping  the  load  in  the  center,  even  though  we  should 
continue  to  load  75  per  cent  of  the  marked  capacity.  The  two  inner 
bearings  are  quite  essential.  To' load  75  per  cent  of  the  marked  ca- 
pacity on  one  bearing  on  each  car  is  the  worst  test  that  we  can  give 
the  car,  and  I  find  that  on  cars  loaded  that  way,  very  frequently  the 
sills  are  fractured. 

In  regard  to  the  spacing  blocks,  referring  to  the  old  custom  of 
driving  a  wedge  in  between  the  coupling  link  and  the  coupler  head, 
this  amounted  to  about  as  much  as  these  little  blocks  that  we  put  in 
back  of  the  buffer  horn.  The  first  time  the  slack  of  the  train  runs 
up  it  smashes  the  block.  The  roads  that  run  out  of  the  Pittsburg 
and  Lorain  districts,  where  they  handle  so  many  of  these  double 
loads,  have  about  come  to  the  conclusion  that  these  little  blocks  do 
not  amount  to  anything. 

Mr.  R.  D.  Smith  :  I  certainly  did  not  express  my  ideas  cor- 
rectly, if  I  said  that  the  extra  center  bearings  would  be  of  no  value, 
and  I  desire  to  make  a  correction.  What  I  do  wish  to  say  is  that  I 
do  not  think  there  is  sufficient  necessity  for  center  bearings,  in  the 
majority  of  cases,  to  justify  the  increased  cost.  They  require  to  be 
planed  or  lined  with  iron,  lubricated,  and  otherwise  carefully  con- 
structed, in  order  to  perform  their  function  without  shifting  the  load, 
and  I  think  we  can  get  along  without  their  use. 

In  reference  to  what  Mr.  Stark  has  just  said  concerning  the  load- 
ing of  cars,  the  trouble  is  usually  caused  by  not  placing  the  cross- 
pieces  properly.  There  is  but  little  danger  of  breaking  a  car  if  the 
cross  piece  is  put  up  over  the  needle  beam  instead  of  in  the  center. 
If  the  length  of  the  load  prevents  placing  the  cross  piece  over  the 
needle  beam  it  should  be  placed  as  near  to  that  position  as  possible. 

President  He  i  zler  :  If  there  is  no  further  discussion,  it  is  in 
order  to  adjourn. 

Adjourned. 
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Clark,  F.  H. 
Cockfield,  Jos. 
Coffin,  G.  B. 
Cooke,  W.  J. 
Crosman,  Walter  D, 
Cosper,  W.  F'. 
Crane,  Chas.  A. 
Cushing,  Geo.  W. 
Dean,  Nat.  C 
Deems,  J.  F. 
Delano,  F.  A. 
DeRemer,  W.  I.. 
Elliott,  W.  H. 
Farmer,  G.  W. 
Feldman,  A.  M. 
Forsyth,  A. 
Forsyth,  \V. 
Gardner,  J.  W. 
Goehrs,  W.  H. 


Colder,  L.  W. 
Grafstrom,  Edw. 
Groobey,  Geo. 
Hawkins,  C.  W. 
Hayden,  R.  C. 
Henry,  C.  S. 
Hetzler,  H.  G. 
Hill,  Jas.  W. 
Hogan,  S. 
Hone,  A.  C. 
Hubbell,  Ira  C. 
Hunt,  Thos.  B, 
Jackson,  E.  J. 
Jacoby,  W.  L. 
Keeler,  Sanford 
Kerr,  Prof.  C.  V. 
Kirby,  T.  B. 
Lingo,  John 
Mackenzie,  John 
McAlpine,  A.  R. 
Medway,  John 
Melcher,  Chas.  VV. 
Mileham,  C,  M. 
Miller,  Wm. 
Morris,  A.  I). 
Nichols,  (i.  l\ 


Pari  h,  L.  G. 
Paxton,  Thos. 
Perry,  A.  R. 
Raidler,  W.  P. 
Sanborn,  J.  N. 
Sargent,  F.  W. 
Smith,  R.  D. 
Smith,  W  A. 
Soule,  R.  H. 
Spear,  F.  R. 
Sprague,  W.  T. 
Stark,  F.  H. 
Stocks,  W.  H. 
Taylor,  J.  W. 
Tratman,  E.  E.  Russell 
Ward,  M.  E. 
Wheeler,  J.  T. 
Wheeler,  Wm.  B. 
Whitridge,  J.  C. 
Wickersham,  R.  S. 
Wickhorst,  W.  H. 
Wolgemuth,  L.  E. 
Woods,  E.  C. 
Woods,  J.  L. 
Yeomans,  G.  G. 
Zeleny,  Frank 


\ 
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Presidtent  Hetzler  :  The  minutes  of  our  last  meeting  will  stand 
approved,  as  published,  if  there  are  no  corrections. 

The  Secretary  will  read  the  names  of  new  members  accepted  by 
the  Board  of  Directors  this  morning. 

The  Secretary  then  read  the  following : 

Edw.  Graf  Strom,  M.  E.,  111.  Cent.  R.  R.,  Chicago. 

Fred.  S.  Harris,  Asst.  Supt.,  First  Div.  D.  &  R.  G.  R.  R.,''Denver. 

A.  T.  Cota,  Air  Brake  Instructor,  C,  B.  &  Q.  R.  R.,  Aurora. 

C.  W.  Dieman,  Mach.  Shop  Foreman,  G.  B.  &  W.  R.  R.,  Green  Bay,  Wis. 

L.  N.  Hopkins,  Supply  Agent,  C,  B.  &  Q.  R.  R.,  Chicago. 

President  Hetzler  :  Next  in  order  is  new  business.  If  there 
is  no  new  business,  I  wish  to  announce  that  at  the  April  meeting  of 
the  Club,  the  report  of  the  committee  on  Revision  of  Rules  of 
Interchange  will  be  presented  and  discussed,  in  order  that  a  report 
may  be  made  to  the  arbitration  committee  of  the  Master  Car  Build- 
ers' Association.  Also,  the  committee  on  Smoke  Nuisance  will 
report  at  that  meeting.  The  paper  to  be  presented  and  discussed  is 
entitled,  Improved  method  of  handling  materials  through  shops 
and  storehouses,"  by  J.  M.  Taylor,  storekeeper,  Illinois  .Central 
R.  R.  Co. 

We  will  now  take  up  one  of  the  papers  of  the  day,  namely,  ''Pur- 
chasing under  specifications,"  by  Mr.  Ira  C.  Hubbell.  I  will  ask 
Mr.  Hubbell  to  read  his  paper,  and  make  such  remarks  as  he  desires. 

Mr.  Ira  C.  Hubbell  (K.  C.  P.  &  G.  R.  R.)  :  It  is  said  that 
Bill  Nye's  bump  of  caution  was  well  developed.  Bill  was  scheduled 
to  deliver  a  lecture  in  a  certain  town,  and  arriving  there  in  the  morn- 
ing, he  thought  it  was  the  part  of  good  judgment  to  sample  the  egg 
market.  He  found  that  eggs  were  worth  eight  cents  a  dozen,  and  that 
good  eggs  were  worth  eighteen  cents.  Later  in  the  afternoon  Bill 
discovered  that  there  had  been  more  of  the  eight-cent  eggs  sold 
that  day  than  of  the  eigh teen-cent  eggs,  and  he  did  not  deliver 
his  address. 


Purchasing  Under  Specifications  ^93 
Purchasing  Under  Specifications 

By  Ira  C.  Hubbell 

Purchasing  Agent,  K.  C.  P.  &  G.  R.  R.  Co. 

In  a  paper  read  before  the  New  York  Railroad  Club  by  a  well  known  gentle- 
man, a  precedent  was  established  that  permits  your  speaker  to  make  quotations 
from  that  book  so  generally  accepted  as  the  book  of  books: 

"Wisdom  is  the  principal  thing;  therefore,  get  wisdom;  and  with  all  thy 
getting,  get  understanding.  "     (Prov.  4-7.) 

"  Happy  is  the  man  that  findeth  wisdom,  and  the  man  that  getteth  under- 
standing."   (Prov.  3-13.) 

Friction  between  individuals  results  always  from  a  false  estimate  of  our  indi- 
vidual importance. 

The  organization  necessary  to  operate  a  railroad  brings  together  a  large  num- 
ber of  persons,  each  possessing  varied  capacities,  and  the  best  results  follow  where 
the  several  talents  are  fitted  into  each  other,  as  the  wheels  of  the  clock,  each  doing 
his  best  for  the  best  result  of  the  whole,  and  each  realizing  the  usefulness  of  the 
others. 

The  departmental  lines  should  never  be  so  rigidly  drawn  as  to  occasion  a 
decrease  in  the  net  results  of  the  railroad's  operation;  and  it  particularly  devolves 
upon  the  one  to  whom  is  assigned  the  purchasing  of  the  varied  lines  of  materials 
required  in  operating  and  maintaining  a  railroad,  that  he  shall  adapt  himself  to  the 
entire  railroad  and  become  a  part  of  all  departments,  show  no  partiality  to  any, 
and  belong  wholly  to  no  one  branch  of  the  service. 

The  heads  of  each  department  should  consider  the  purchaser  as  a  part  of  that 
particular  department,  and  the  two,  with  the  other  officials,  work  for  the  sole  ob- 
ject of  an  increase  in  the  sum  to  be  placed  to  the  credit  of  profit  and  loss  account 
at  the  end  of  the  year. 

"What  is  worth  doing  at  all,  is  worth  doing  well  "  presents  to  your  ears  words 
familiar  to  you  from  your  childhood  days. 

There  may  be  several  ways  of  accomplishing  this  "well  doing.''  "  Two  heads 
are  better  than  one,"  is  also  as  familiar  to  you  as  "two  times  two  are  four;"  nev- 
ertheless, there  are  both  wisdom  and  understanding  in  these  two  old  "saws.  "  The 
more  thoroughly  a  person  absorbs  and  makes  part  of  himself  the  real  spirit  and 
intent  of  their  real  meaning,  the  more  useful  will  that  person  be  to  himself,  to  the 
world  at  large,  and  of  the  greater  especial  value  in  his  particular  vocation. 

The  value  of  materials  and  supplies  purchased  annually  by  the  railroad  forms 
a  goodly  proportion  of  the  cost  of  yearly  operation.  The  first  cost  of  any  article 
is  not  the  sole  basis  of  that  article's  value.  Price  is  but  one  component  part  in  the 
determination  of  values,  therefore,  care  needs  be  exercised  in  the  preparation  of 
specifications  covering  that  which  is  to  be  purchased,  that  they  are  not  so  worded 
as  to  cut  out  legitimate  competition  in  your  purchases.  To  make  your  requisitions 
of  purchase  call  for  so  many  boiler  tubes  of  some  particular  copyrighted  brand; 
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or  for  so  many  pieces  of  boiler  plate  of  some  special  manufacture;  or  for  so  many 
bars  of  some  particular  brand  of  staybolt  iron;  or  for  so  many  dozen  of  some  par- 
ticular make  of  track  shovels,  etc.,  etc.,  is  not  to  provide  your  buyer  with  specifi- 
cations, but  tends  only  to  annul  the  sole  intent  and  purpose  of  the  office  of 
purchasing  agent. 

We  will  agree,  as  a  general  proposition,  that  a  person  who  makes  a  specialty  of 
manufacturing  any  one  thing  will  be  better  posted  regarding  the  details  of  that  par- 
ticular business,  than  one  whose  time  is  necessarily  divided  between  a  great  variety 
of  subjects  other  than  materials  and  supplies,  and  of  most  articles  used  in  railway 
operation  there  are  several  reputable  concerns  engaged  in  the  production  of  each 
line  of  goods. 

Specifications  are  sometimes  so  worded  that  the  manufacturer  is  told  just  how 
he  must  make  the  article  desired,  and  then  told  the  particular  results  that  he  must 
guarantee  that  particular  article  to  yield  the  purchasing  company. 

Your  speaker  believes  in  specifications,  but  not  in  hobbies. 

There  is  nothing  purchased  but  what,  speaking  generally,  should  be  bought 
under  specifications,  but — and  here's  the  rub. 

A  schoolteacher  of  the  speaker's  boyhood  days,  once  said:  "Its  those  'buts'  to 
the  boys,  that  spoils  the  whole  thing.  There's  such  and  such  a  boy — he  is  all 
right;  buV — "Johnnie  so-and-so  is  all  right,  but'' — and  it  was  what  followed  the 
"buf  that  spoiled  the  boy's  record. 

But  the  specifications  should  be  such  as  to  clearly  place  before  the  several 
manufacturers  the  result  to  be  accomplished,  and  the  accomplishment  of  which  it 
is  your  intent  to  hold  them  accountable  for,  rather  than  to  have  the  specifications 
so  drawn  that  the  purchase  price  is  the  principal  thing  affected,  and  that  in  an  up- 
ward direction.  It  is  either  the  misfortune  or  good  fortune  of  your  speaker  to  have 
had  several  years'  experience,  both  as  a  purchaser  and  as  a  seller,  and  in  the  latter 
capacity  he  has  frequently  "gone  up  against"  a  phase  of  the  "specification  argu- 
ment" that  is  quite  familiar  to  many  of  the  members  of  this  body,  and  where  the 
specifications  were  so  worded  that  the  speaker's  bid  could  not  be  entertained  be- 
cause his  articles  did  not  have  quite  the  proper  ingredients  in  quite  the  proper 
proportion. 

One  of  our  members  not  long  ago,  very  courteously  referred  to  a  letter  your 
speaker  had  addressed  him,  upon  the  question  of  the  specifications  for  air  brake 
hose  used  upon  the  line  with  which  the  speaker  is  connected — and  more  or  less 
discussion  followed  in  one  of  the  railroad  papers.  The  writer's  experience  from 
that  date  to  this,  fully  justifies  the  position  he  assumed  in  these  discussions,  and  he 
still  continues  to  purchase  air  brake  hose  upon  the  broad  specifications  of  a  guaran- 
teed service.  Experience  has  taught  the  requirements  of  a  hose  capable  of  resist- 
ing a  specified  pressure,  and  that  in  average  service  should  yield  certain  results; 
what  more  do  you  want  of  a  reputable  manufacturer  than  his  guarantee  of  that 
result  in  service? 

Broadly  speaking,  this  should  be  the  sole  aim  of  all  specifications,  namely, 
guaranteed  service.  Let  the  several  heads  of  departments  recognize  the  fact  that, 
as  they  are  uncjuestionably  much  better  fitted  to  have  charge  of  the  work  assigned 
them,  so  is  it  possible  that  the  man  doing  the  buying  may  perhaps  be  a  better 
trader  than  they,  and  the  better  fitted  for  his  particular  duties     Mix  these  two 
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good  things  together  and  so  get  the  full  capacity  of  both  wheels  of  the  clock — and 
don't  handicap  your  buyer  with  specifications  that  some  interested  person  may  have 
helped  suggest;  and  when  the  purchasing  agent  asks  for  prices,  the  purchasing 
agent  gets  the  "cold  laugh,  ha!  ha  !  "  and  "I'm  specified." 

Specifications  can  always  be  so  drawn  that  they  will  secure  the  service  desired, 
and,  at  the  same  time,  not  shut  out  competition  from  any  reputable  manufacturer 
and,  therefore,  secure  to  the  road  the  one  result  that  should  always  be  sought 
viz.,  the  best  value  for  one  dollar  invested  with  the  necessary  attendant  reduction 
in  the  operating  expenses  of  the  railroad. 

Buying  is  fully  as  much  an  art  as  is  any  other  branch  of  the  railroad  service, 
and  the  buyer  should  be  selected  with  as  much  care  as  to  his  fitness  for  the  place 
as  is  the  apparent  intent  in  engaging  the  services  of  the  president. 

It  requires  more  than  one  man  to  run  a  railroad,  or  there  would  never  be  but 
the  one  man  on  a  railroad  but,  as  before  stated,  the  several  officials  and  subordi- 
nates must  unite  in  the  one  grand  aim  of  increasing  the  sum  placed  annually  to  the 
credit  of  profit  and  loss  account,  or  the  railroad  cannot  continue  to  exist,  and  no 
branch  of  the  railway  operation  offers  a  better  field  for  saving  than  that  which  can 
be  accomplished  by  taking  the  buyer  into  your  confidence  in  all  departments  of  the 
service,  and  secure  his  co-operation  in  the  preparation  of  all  specifications  and, 
subsequently,  by  keeping  him  fully  advised  as  to  the  practical  results  obtained  from 
using  the  things  bought,  remembering  that  the  lowest  priced  article  is  not  neces- 
sarily the  best  value,  neither  is  the  highest  priced  article  by  any  manner  of  means 
always  the  best  to  purchase,  and  strive  to  each  keep  in  touch  with  the  other,  laying 
aside  personal  ideas  as  to  which  is  the  greatest,  and  keep  your  eyes  concentrated 
solely  upon  the  right  hand  side  of  profit  and  loss  account,  and  do  those  things 
whichi  will  increase  the  profit  from  operation. 

Whilst  not  entirely  germane  to  the  subject,  your  speaker  begs  to  suggest  that  it 
will  be  conducive  to  the  economical  operation  of  the  railroad  if  the  heads  of  the 
several  departments  will  consult  freely  with  the  purchasing  agent  in  the  matter  of 
ordering  various  articles  for  trial  purposes,  and  provide  for  the  purchasing  agent 
making  the  necessary  purchase  order  for  the  articles  for  trial,  and  so  arrange  that 
all  reports  with  regard  to  the  performance  of  the  trial  material  shall  be  issued 
through  the  purchasing  agent's  office. 

It  is  far  from  the  speaker's  desire  to  undertake  to  create  the  impression  that 
the  purchasing  agent's  office  is  the  one  central  pivot  around  which,  or  upon  which, 
the  entire  railroad  organization  rotates,  but  from  past  experiences  gathered  from  a 
rather  active  experience  both  as  a  seller  and  a  buyer,  your  speaker  is  confident 
that  the  observance  of  the  spirit  of  what  has  been  said  upon  the  subject  of  "Pur- 
chasing Under  Specifications"  will  conduce  to  a  material  reduction  in  the  operating 
expenses  of  the  road. 

The  subject  has  not  been  exhaustively  handled,  and  is  one  which  a  great  many 
other  persons  could  probably  treat  to  much  better  advantage  than  the  speaker; 
however,  what  has  been  said  has  been  given  out  through  a  desire  to  reciprocate  the 
helpful  thoughts  which  the  speaker  has  received  from  the  other  members  of  the 
Club,  and  because  of  the  speaker's  desire  to  do  all  that  he  can  to  extend  the  use- 
fulness of  this  organization  and,  at  the  same  time,  do  all  that  is  possible  toward  the 
advancement  of  the  service  of  railroading. 
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President  Hetzler  :  Mr.  Hubbell's  paper  is  of  interest,  as  he 
states,  to  both  the  seller  and  the  buyer.  The  seller  in  this  case  is 
represented  here  this  afternoon  by  the  supply  men,  and  the  buyer  by 
the  railroads.  We  have  a  number  of  representatives  on  both  sides, 
and  the  chair  desires  that  the  time  will  be  fully  occupied  in  discuss- 
ing this  question  pro  and  con.  I  hope  that  it  will  not  be  necessary 
to  call  on  individual  members,  as  I  much  prefer  that  the  discussion 
would  go  on  voluntarily. 

Mr.  Yeomans  :  I  feel  rather  flattered  at  being  invited  to  take  part 
in  the  discussion  of  this  interesting  subject,  particularly  as  I  have  not 
the  honor  of  being  a  member  of  this  organization.  But  in  another 
sense  the  compliment  is  rather  doubtful,  in  that  I  am  asked  to  add 
something  to  a  subject  that  it  seems  to  me  has  been  very  exhaustively 
covered  in  a  precise  and  able  way.  I  think  my  task  would  have 
been  much  easier  if  Mr.  Hubbell  had  not  so  clearly  and  fully 
expressed  my  own  views  in  the  matter.  There  is  really  nothing  left 
for  me  to  say,  except  to  elaborate  on  one  or  two  points  that  he  has 
presented. 

Among  the  fundamental  rules  laid  down  by  the  president  of  a  cer- 
tain railroad  company,  which  I  once  had  an  opportunity  to  examine, 
was  the  following:  "Requisitions  must  not  be  made  for  special 
brands  or  manufacture  of  supplies  or  materials,  but  may  call  for 
material  to  stand  certain  tests  or  requirements  which  shall,  whenever 
practicable,  be  in  accordance  with  such  standard  specifications  as 
may  have  been  adopted  by  the  company."  This  rule  reaches  the 
very  root  of  the  correct  theory  of  railway  purchasing,  and,  in  my 
judgment,  should  form  a  part  of  the  code  of  every  well  organized 
railroad.  It  makes  purchasing  under  specifications  one  of  the  cardi- 
nal features  of  the  service. 

The  refuge  of  the  purchasing  agent  is  the  specification.  It  places 
in  his  hands  the  sword  of  fair  and  legitimate  competition,  and  the 
shield  of  intrinsic  values.  Behind  it,  he  can  successfully  withstand 
the  assaults  of  those  who  are  armed  only  with  well  advertised  brands 
or  highly  embellished  trade-marks.  If  the  specifications  themselves 
rest  on  the  broad  basis  of  common  sense,  and'  are  modeled  on  the 
lines  of  actual  service  experience  and  mechanical  practicability,  his 
position  is  impregnable.  'I'his  brings  us  naturally  to  the  framing  of 
the  specifications  under  which  the  purchasing  agent  is  to  act. 

They  must  necessarily  be  drawn  by  the  experts  in  charge  of  the 
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mechanical  or  engineering  departments,  but  even  here  the  commercial 
training  of  the  purchasing  agent  may  be  made  useful,  to  a  certain 
extent,  in  an  advisory  way. 

If  he  has  been  selected  with  special  reference  to  his  fitness  for 
the  position,  he  should  have,  at  least,  a  good  general  idea  of 
the  methods  employed  in  the  manufacture  of  all  the  most  impor- 
tant kinds  of  material  which  he  buys,  and  especially  of  those 
mechanical  limitations  which  have  a  direct  bearing  on  the  cost  of 
production.  The  first  aspect  in  which  any  given  question  presents 
itself  to  a  buyer  is  that  of  cost,  while  at  times  this  may  be  tempora- 
rily lost  sight  of  by  the  expert,  intent^  only  on  the  results  to  be  accom- 
plished. Besides  this,  if  the  purchasing  agent  is  consulted  when  the 
specifications  are  being  prepared,  he  becomes  aware  of  the  exact 
results  aimed  at,  the  reasons  why  certain  requirements  are  considered 
necessary  to  such  results,  and  is  enabled  to  act  more  intelligently  in 
his  subsequent  dealings  with  the  manufacturers. 

Among  the  numerous  specifications  for  material  that  continually 
come  to  my  notice,  there  is  here  and  there  one  which  indicates  a  ten- 
dency to  dictate  the  methods  by  which  certain  results  are  to  be 
accomplished.  This  tendency  should  be  avoided.  A  specification 
should  attempt  only  one  thing,  namely,  to  point  out  to  the  manufac- 
turer the  qualities  desired  in  the  material,  and  the  means  which  will 
be  employed  to  ascertain  the  presence  or  absence  of  those  qualities, 
leaving  him  free  to  produce  them  in  his  own  way,  and  holding  him 
responsible  for  results  by  rejecting  any  inferior  material  that  may  be 
offered.  It  is  here  that  the  well  equipped  chemical  and  physical 
laboratory  comes  into  play  as  a  vital  part  of  the  system  of  purchas- 
ing under  specifications.  Without  its  efficient  aid  the  whole  organism 
is  practically  inoperative.  While  it  is  well  enough  in  one  sense  to 
purchase  material  subject  to  a  guaranteed  service,  there  are  numer- 
ous objections  to  the  application  of  such  a  principle  in  its  literal 
sense. 

It  is  true  that  the  chemical  and  physical  tests  may  be  said  to  rep- 
resent approximately  the  requirements  of  service.  Indeed,  that  is 
their  object  and  their  function,  but  in  these  days  we  cannot  await  the 
verdict  of  actual  trial  except  in  cases  of  unusual  importance,  or  where 
time  is  not  an  object. 

The  laboratory  reports  should  be  the  purchasing  agent's  profess- 
ional bible.     By  their  careful  perusal  and  analysis  he  is  able  to  judge 
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which  of  the  various  makes  of  similar  material  is  most  uniformly  of 
good  quality,  and  often  to  decide  without  hesitation  between  two  or 
more  similar  articles  which  are  offered  at  the  same  price.  They 
should  form  as  necessary  a  part  of  his  records  as  the  invoices  for  the 
material  which  he  buys,  and  should  be  his  vouchers  for  the  quality 
of  the  materials  which  he  has  purchased  under  specifications. 

I  am  heartily  in  sympathy  with  the  idea  that  the  purchasing 
department  should  not  be  considered  as  a  separate  and  distinct  insti- 
tution, but  rather  as  a  co-operative  branch  of  each  of  the  three  great 
departments  to  which  the  operation  of  the  modern  railroad  is 
entrusted  ;  and  that  the  purchasing  agent  should  be,  ex-officio,  a  mem- 
ber of  each  of  them,  as  an  expert  in  his  particular  line. 

When  the  reluctance  of  the  purchasing  agent  to  expend  the  funds 
of  the  company  in  what  may  seem  to  him  needless  extravagance  is 
regarded  in  its  proper  light,  as  being  his  modest  contribution  to  the 
welfare  of  his  employers,  and  not  as  a  mere  attempt  to  magnify  his 
own  importance  by  opposition  to  the  wishes  of  some  other  official, 
much  will  have  been  gained.  The  day  which  sees  the  purchasing 
agent  recognized  as  a  welcome  member  of  each  of  the  other  depart- 
ments, and  one  whose  co-operation  is  cordially  invited  in  the  incep- 
tion of  all  matters  which  will  necessarily  pass  through  his  hands  in 
their  final  stages,  will  witness  the  inauguration  of  practical  and 
intelligent  economies  in  the  railroad  service  that  can  be  attained  in 
no  other  way. 

Mr.  R.  H.  Soule  :  One  of  Mr.  Hubbell's  conclusions,  it  seems 
to  me,  is  susceptible  of  some  discussion.  I  refer  to  the  paragraph  at 
the  foot  of  page  2,  which  reads  :  Broadly  speaking,  this  should 
be  the  sole  aim  of  all  specifications,  namely,  guaranteed  service." 

In  my  experience  I  have  found  that  it  is  sometimes  very  difficult 
in  practice  on  railroads  to  follow  up  a  service  guarantee,  and,  there- 
fore, am  of  the  opinion  that  the  usefulness  of  a  service  guarantee 
should  be  measured  by  the  feasibility  of  applying  it  successfully 
in  service. 

To  illustrate  the  point,  I  will  refer  to  the  fact  that,  for  instance, 
it  is  very  difficult  and  almost  impracticable  to  'follow  up  a  service 
guarantee  of  spiral  springs,  such  as  are  used  in  the  draft  gear,  or  in 
the  bolster  springs  of  freight  cars.  Similarly,  it  is  difficult  and  almost 
impracticable  to  follow  up  a  service  guarantee  for  such  things  as 
boiler  and  firebox  plates,  or  for  staybolts,  whereas,  on  the  other 
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hand,  it  is  practicable  to  follow  up  a  service  guarantee,  expressed, 
either  in  time  or  in  mileage,  for  such  things  as  elliptical  springs  or 
semi-elliptical  springs  as  used  under  locomotives  or  passenger  equip- 
ment cars. 

From  the  nature  of  the  conditions  it  is  possible  to  measure  the 
service  performance  of  locomotive  springs  and  springs  which  are  used 
under  passenger  equipment  cars,  because  each  spring  carries  its  own 
record  in  the  shape  of  mileage,  which  is  very  carefully  recorded  for 
those  classes  of  equipment,  whereas,  freight  equipment  cars  run 
everywhere  and  their  mileage  is  made  up  partly  of  home  mileage  and 
partly  of  foreign  mileage,  and  it  is  difficult  to  accurately  follow  up  a 
service  guarantee  of  springs  under  them. 

Therefore,  it  seems  to  me  that  Mr.  Hubbell's  statement  ought  to 
be  modified  so  that  it  would  read  that  the  sole  aim  of  all  specifica- 
tions should  be  either  guarantee  of  service  or  guarantee  of  quality, 
because,  where  you  cannot  follow  up  a  service  guarantee,  the  only 
recourse  you  have  left  is  to  draw  up  the  specifications  in  such  a  man- 
ner, and  specify  and  apply  such  tests  to  the  articles,  when  purchased, 
that  you  are  sure  that  they  conform  to  the  specifications. 

With  regard  to  the  clause  which  refers  to  the  desirability  of  hav- 
ing the  different  officers  secure  the  co-operation  of  the  purchasing 
agent  in  the  preparation  of  the  specifications,  would  say  that  on  the 
last  road  with  which  I  was  connected,  the  Norfolk  &  Western,  it  was 
the  practice,  when  a  new  specification  had  been  developed  and  was 
under  consideration,  to  prepare  half  a  dozen  carbon  copies  and  send 
the  whole  lot  to  the  purchasing  agent ;  the  purchasing  agent  would 
then  distribute  the  copies  among  as  many  reputable  manufacturers 
and  receive  their  criticisms.  These,  when  collected  by  the  purchas- 
ing agent,  were  covered  by  his  comments,  suggestions  and  recom- 
mendations, and  finally  came  back  to  the  motive  power  department, 
when  the  final  approved  specification  was  evolved. 

As  regards  always  consulting  with  the  purchasing  agent  before 
agreeing  to  make  trial  of  devices,  I  think  that  in  some  instances  this 
would  be  difficult  to  carry  out.  The  purchasing  agent  and  the  super- 
intendent of  motive  power  may  be  located  at  separate  points.  It 
often  happens  that  the  representative  of  a  manufacturing  concern  will 
come  along  with  a  new  device,  and  bring  it  to  the  attention  of  the 
superintendent  of  motive  power,  and  he  feels  it  to  be  quite  within  his 
power  to  agree  on  the  spot  to  a  trial  of  the  device,  especially  if  there 
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is  no  cost  involved ;  this  seems  to  suggest  that  it  is  at  least  difficult 
to  always  comply  with  Mr.  Hubbell's  suggestion,  but  I  am,  however, 
heartily  in  sympathy  with  his  other  suggestion,  which  recommends 
that  reports  on  trial  devices  should  reach  the  manufacturers  only 
through  the  purchasing  agent. 

Mr.  F.  H.  Stark  (C.  L.  &  W.  Ry.)  :  I  have  not  given  the  sub- 
ject of  the  paper  much  thought,  being  occupied  with  other  things. 
I  am  fortunate,  however,  in  being  connected  with  a  road  whose  offi- 
cials are,  as  it  were,  one  happy  family.  From  the  president  down, 
it  is  our  custom  to  get  together  and  confer  with  each  other  as  to  the 
purchases,  guarantees,  etc.  With  small  roads,  however,  it  is  difficult 
for  them  to  prove  everything  by  analysis,  for  many  roads  are  unable 
to  have  a  laboratory  for  testing  materials.  It  is  our  purpose  to  buy 
wheels,  air  brake  hose,  metal  brake  beams  and  the  patented  articles, 
at  least,  on  guarantee.  Of  course  it  is  impossible  always  to  follow 
that  up  to  the  letter,  but  it  is  our  purpose,  at  least,  to  live  up  to  the 
spirit  of  the  contract. 

In  purchasing  bar  iron,  and  other  common  commodities  of  that 
sort,  we  usually  buy  of  one  or  two  different  concerns,  and  there  are 
no  specifications  that  follow  our  requisitions  for  such  things.  If, 
however,  the  material  is  inferior,  the  matter  is  taken  up  and  adjusted. 

There  are  a  great  many  things  connected  with  the  making  of 
requisitions  that  it  is  very  difficult  to  be  specific  about.  I  know  our 
purchasing  agent  has  to  inquire  nearly  every  month  as  to  what  we 
want.  If  we  ask  for  so  many  handled  axes,  it  is  necessary  for  him  to 
know  what  weight  of  axes  we  want,  and  so  it  is  with  handsaws  and  a 
great  many  other  articles. 

In  conversation  with  our  purchasing  agent,  recently,  he  suggested 
that  he  thought  it  would  be  a  good  idea  if  he  had  a  sample  room,  in 
order  that  he  might  keep  a  sample  of  these  articles,  and  after  an 
order  had  been  filled  that  one  of  these  articles  be  sent  in  to  the  purchas- 
ing agent.  I  assured  him  that  he  would  recjuire  quite  a  large  room 
and  thought  it  would  be  better  if  he  would  make  a  trip  once  or 
twice  a  month  to  the  shops. 

I  believe  it  would  be  a  good  thing  for  the  mechanical  department, 
and  also  the  purchasing  agent,  if  the  purchasing  agent  would  go  to 
the  shops  and  investigate  for  himself,  and  familiarize  himself  with 
the  articles  that  are  bought.  I  realize  it  is  very  difficult  for  the  pur- 
chasing agent  to  decide  between  one  article  and  another,  simply 
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because  it  is  impossible  to  tell  what  they  are  bidding  on,  and  it  is 
absolutely  necessary  that  the  purchasing  agent  and  the  heads  of 
the  various  departments  confer  with  each  other  very  freely  on  all 
these  subjects. 

Mr.  F.  W.  Sargent  (Sargent  Company)  :  As  a  supply  man  I  am 
heartily  in  favor  of  specifications.  You  can  tell  the  supply  man  what 
you  want  in  as  plain  terms  as  you  can,  but  I  believe  the  specifications 
ought  to  be  short  and  sweet.  I  think  a  great  many  of  the  specifica- 
tions are  entirely  too  long  and  that  they  entail  hardships  sometimes 
*  on  the  manufacturer  in  living  up  to  the  details  of  the  specifications 
that  makes  the  work  too  expensive. 

In  our  business  we  like  to  know  what  our  customers  want,  and  then 
we  try  to  give  it  to  them  as  nearly  as  we  can. 

The  specifications  on  steel  castings  should  be  short,  although 
some  of  the  specifications  I  have  seen  for  steel  castings  are  rather 
hard  to  live  up  to  to  the  letter.  We  have  had  specifications  calling 
for  basic  steel,  and  of  course  we  sent  them  back  and  asked  for  new 
instructions  ;  and  we  have  had  specifications  requiring  that  the  heat 
number  be  stamped  on  every  casting  on  an  order  for  a  lot  of  castings 
that  would  not  take  the  heat  number.  We  have  had  specifications 
calling  for  test  bar  on  steel  castings,  where  the  test  bar  would  be 
larger  than  the  castings,  and  if  we  live  up  to  those  specifications  we 
will  get  into  trouble.  But,  if  anything,  specifications  should  be  given 
to  all  the  manufacturers,  for  their  guidance,  and  then  they  know 
what  to  do. 

Mr.  M.  H.  Wickhorst  (C,  B.  &  Q.  R.  R.)  :  I  very  heartily 
agree,  as  one  in  charge  of  a  testing  department  in  a  general  way, 
with  the  remarks  made  by  Mr.  Hubbell  and  Mr.  Yeomans,  and  I  am 
very  decidedly  of  the  opinion  that  we  ought  to  have  specifications 
in  general  for  material ;  that  material  ought  to  be  bought  to 
specifications,  where  practical,  rather  than  to  a  guarantee  of  service, 
that  is,  if  you  can  draw  the  specifications  so  as  to  decide,  when  you 
have  received  the  samples,  or  when  you  have  received  the  goods, 
whether  or  not  you  want  to  take  them,  prepare  the  specifications, 
make  your  tests  and  accept  the  material  and  let  that  be  the  end  of  it. 
That  certainly  would  mean  a  great  deal  less  clerical  work  and  less 
worry,  it  seems  to  me. 

In  drawing  up  specifications,  of  course  it  should  be  the  object  to 
first  of  all  know  just  exactly  what  you  want.    That  is,  find  out  just 
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exactly  what  qualities  you  desire  the  materials  to  have,  then  draw  up 
the  specifications  in  such  a  general  way  as  to  obtain  those  qualities 
and  leave  out  the  inessential  details. 

I  very  frequently  have  occasion,  by  reason  of  being  in  charge  of 
a  test  department,  to  find  out  the  actual  value  and  the  necessity  of 
inspecting  material  to  see  that  we  get  what  we  want. 

For  instance,  I  remember  an  order  was  placed  for  a  lot  of  coup- 
lers, with  a  new  firm.  We  heard  very  good  stories  of  what  the 
couplers  would  stand,  but  as  a  matter  of  fact,  when  I  tested  the  first 
lot  of  couplers  I  had  to  reject  them.  Some  few  changes  were  made 
in  the  foundry,  and  after  that,  the  second  or  third  lot,  and  all  subse- 
quent lots,  when  submitted  to  us,  came  up  to  the  specifications,  and 
we  undoubtedly  got,  say  30  per  cent  more  service  out  of  those  coup- 
lers, simply  due  to  watching  the  material  to  that  extent. 

After  we  get  into  the  habit  of  inspecting  material  and  watching  it, 
there  is  very  little  trouble,  indeed  there  are  very  few  cases  where 
material  has  to  be  actually  condemned.  It  will  not  happen  more 
than  several  tim^es  during  the  year,  but  we  frequently  do  have  cases 
where  there  will  be  some  defect  in  the  material.  Then  we  simply 
call  the  manufacturer's  attention  to  such  defects  and  generally  have 
the  matter  remedied  in  the  next  shipment. 

Mr.  F.  a.  Delano  (C,  B.  &  Q.  R.  R.)  :  I  did  not  intend  to 
say  anything  on  this  subject,  but  I  want  to  testify  to  the  one  point 
that  is  made  by  Mr.  Hubbell  and  also  by  Mr.  Yeomans  and  Mr. 
Soule  in  their  remarks,  and  that  is,  on  the  subject  of  the  value  of  co- 
operation between  the  various  operating  departments  of  the  railroad 
and  the  purchasing  department. 

That  phrase  is  such  a  hackneyed  one  that  it  does  not  always 
mean  as  much  as  it  ought  to.  In  order  to  get  the  co-operation  that 
is  really  necessary,  it  involves,  to  my  mind,  something  that  does  not 
exist  on  many  roads,  namely,  that  the  heads  of  these  various  oper- 
ating departments,  and  by  that  I  mean  the  maintenance  of  way,  the 
maintenance  of  rolling  stock,  and  the  transportation  departments 
should  be  located  in  the  same  office  building,  or  at  any  rate,  as  close 
at  hand  as  possible  to  the  head  of  the  purchasing  department.  In 
my  own  position  that  closeness  of  touch  to  the  purchasing  depart- 
ment has  been  of  great  value  to  mc,  and  when  I  go  to  the  office  o^ 
some  superintendents  of  motive  power,  and  find  them  (juite  a  distance 
off,  sometimes  many  miles  from  the  head  office,  and  the  office  of  the 
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purchasing  department,  I  cannot  help  thinking  that  they  are  at  a 
great  disadvantage.  By  co-operation  we  mean  that  the  purchasing 
agent  should  be  taken  into  our  confidence,  that  he  should 
attend  meetings  at  which  mechanical  men  are  discussing  the  needs  of 
the  department.  In  my  own  case,  on  the  C,  B.  &  Q.  Road,  Mr. 
Yeomans  knows  as  much  of  many  mechanical  details — more,  I 
might  say — than  I  do,  and  he  comes  up  and  gives  me  suggestions, 
and  occasionally  I  go  down  to  his  office  and  usurp  the  prerogatives  of 
purchasing  agent.  But  all  goes  on  very  smoothly  ;  it  is  a  sort  of  give- 
and-take  arrangement. 

Mr.  E.  E.  Russell  TratiMan  (^Engineering  News)  :  There  is  a 
very  important  statement  made  at  the  bottom  of  the  first  page,  which 
might  be  printed  in  capitals,  I  think,  as  a  principle  for  heads  of 
departments,  purchasing  agents  and  railway  officers  in  general  : 
"The  first  cost  of  any  article  is  not  the  sole  basis  of  that  article's 
value.  Price  is  but  one  component  part  in  the  determination  of 
values." 

I  think  the  blame  which  is  cast  on  the  purchasing  agent  generally 
comes  from  his  not  observing  that  principle,  at  any  rate,  that  is  very 
often  the  opinion  of  the  man  for  whom  the  purchase  is^made.  The 
purchasing  agent  can  hardly  be  expected  to  be  anything  more  than  an 
office  man.  If  he  was  to  be  an  expert  in  all  the  various  articles,  he 
would  probably  be  the  president  of  a  railroad,  but  not  a  purchasing 
agent.  On  account  of  his  not  being  an  expert  in  every  department, 
if  the  head  of  a  department  wants  any  special  article,  the  purchasing 
agent  is  apt  to  think  it  is  a  fad,  and  that  one  article  of  its  kind  is  as 
good  as  another,  and  if  the  price  is  pretty  close,  the  cheapest  is  the 
best.  If  he  will  get  around  the  shops,  as  much  as  time  will  per- 
mit, it  will  be  a  good  thing  for  all  concerned. 

(Guarantees  do  not  always  guarantee.  1  know  of  a  case  where  a 
reputable  firm  gave  a  guarantee  and  that  article  failed  altogether, 
that  is,  it  failed  to  come  up  to  the  guarantee  requirements.  I  pre- 
sume there  was  some  kind  of  penalty  attached,  but  I  doubt  very 
much  if  the  penalty  compensated  at  all  for  the  loss  of  time  and  trouble 
in  putting  in  the  article,  trying  to  make  it  work,  worrying  along  with 
it  for  a  time,  finally  throwing  it  out,  and  getting  a  new  requisition, 
ordering  a  new  machine  and  going  through  all  the  same  business  over 
again.  In  another  case  that  I  know  of,  a  salesman  agreed  to  all 
the  terms  of  the  guaranty,  and  the  contract  was  closed.     When  the 


304 


Proceedings  Western  Railway  Club 


contract  reached  the  head  office,  the  firm  promptly  repudiated  it. 
Then  the  railway  company  had  to  get  a  new  set  of  bids  again.  It 
might  be  asked,  what  is  a  reputable  company,  and  what  is  to  settle 
the  reputation  of  a  new  company  introducing  some  new  and  promis- 
ing articles  or  supplies  ? 

I  do  not  know  how  we  are  going  to  straighten  things  out  very 
definitely,  except  in  the  way  Mr.  Hubbell  suggests,  by  a  much  closer 
relationship  between  the  heads  of  departments  and  the  purchasing 
agent.  Then  the  "heads"  will  be  apt  to  take  the  commercial  side 
of  the  question  into  greater  consideration.  The  purchasing  agent, 
also,  by  this  closer  relationship,  will  be  able  to  understand  that  pref- 
erence for  certain  articles  or  supplies  is  not  necessarily  a  fad,  but 
that  the  demand  is  based  upon  experience.  For  instance,  Mr.  Hub- 
bell  refers  to  staybolt  iron.  There  are  various  kinds  of  staybolt  iron, 
and  to  most  purchasing  agents  staybolt  iron  is  staybolt  iron.  But 
to  the  men  in  charge  of  the  locomotives  there  are  certain  grades  that 
are  better  than  the  others  under  certain  conditions,  for  their  roads  at 
any  rate.  These  irons  are  a  special  make.  The  department  will  try 
to  get  that  special  make,  and  they  have  often  a  very  hard  job  to 
persuade  a  purchasing  agent  to  buy  them.  He  simply  wants  to  buy 
staybolt  iron,  and  the  cheapest  that  comes  along  is  the  best.  And 
then  perhaps  he  wonders  why  he  is  blamed  because  it  does  not  give 
the  results  that  are  wanted.  The  same  remarks  apply  to  oil  and  many 
other  supplies. 

Mr.  C.  H.  Hawkins  (Republic  Iron  &  Steel  Co.)  :  I  have  had 
some  experience  in  working  to  specifications.  Several  people  here 
today  have  caused  me  considerable  worry  on  this  point,  especially 
one  in  whom  I  am  glad  to  note  a  change  of  heart,  as  he  is  now 
a  manufacturer. 

I  think  the  trouble  in  working  to  specifications  is  the  want  of  uni- 
formity. I  am  speaking  as  they  apply  to  metals.  Each  road,  for 
general  use,  calls  for  a  grade  of  iron  special  to  itself.  Some  require- 
ments are  easily  met  by  the  mills  at  a  moderate  cost,  others  are 
impracticable,  and  can  only  be  secured  at  too  great  cost  for  general 
use.  The  purchasing  agent  of  a  railroad  is  not  only  a  buyer  of  new 
material,  but  he  is  also  a  seller  of  old  or  raw  material,  which  enters 
largely  into  the  new  product  he  buys,  and  this  old  material  contrib- 
utes to  reducing  the  cost  of  manufacture.  In  my  ()])ini()n,  a  specifi- 
cation for  bar  iron  or  iron  axles  should  be  drawn  so  that  this  waste 
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material  can  in  part  be  used  in  the  manufacture.  I  know  of  no 
specification  for  bars  whose  requirements  cannot  be  met^at  a  price, 
but  there  is  no  mill  that  can  produce  at  moderate  cost  a  grade  of  iron 
that  will  stand  50,000  pounds  tensile  and  give  an  elongation  of  25 
per  cent  in  8  inches. 

In  this  connection  I  will  try  and  answer  an  inquiry  of  Mr.  Yeo- 
mans  of  a  few  days  ago,  namely,  how  the  test  of  a  coupon  taken 
from  the  side  of  a  steel  plate  would  positively  represent  the  quality 
in  the  body  of  the  sheet.  For  all  ordinary  purposes  the  ordinary 
mill  practice  does  this,  but  it  does  not  always  absolutely  represent 
the  interior.  The  edges  of  the  sheet  sometimes  show  lamination. 
Coupons  should  be  taken  far  enough  from  the  outer  edge  of  the 

.  sheet  so  as  to  embody  a  part  of  the  solid  plate  ;  of  course,  to  do  this 
will  increase  the  percentage  of  waste  which  the  consumer  will  have  to 
pay  for,  but  it  is  the  only  means  by  which  the  test  coupon  will  actu- 
ally fairly  represent  the  interior  of  the  plate. 

Mr.  William  Forsyth  (C,  B.  &  Q.  R.  R.)  :  The  gentleman 
has  suggested  a  subject  I  once  discussed  at  another  club,  that  is, 
the  feasibility,   the  wisdom  and  advantage  of  adopting  standard 

•  specifications. 

Now,  I  would  like  to  bring  up  the  question  here  with  the  railroad 
people  and  with  the  supply  people,  whether  it  would  not  be  an  advan- 
tage to  each  if  the  Master  Mechanics'  Association  could  adopt  stand- 
ard specifications  for  the  majority  of  materials  which  are  used  in  that 
department  of  railroads. 

Mr.  J.  F.  Deems  (C,  B.  &  Q.  R.  R.)  :  If  I  read  this  paper 
rightly  it  is  not  in  favor  of  specifications,  as  we  usually  apply  that 
term,  but  in  favor  of  buying  on  a  service  test,  I  believe.  At  the  bot- 
tom of  page  2  it  says,  Broadly  speaking,  this  should  be  the  sole  aim 
of  all  specifications,  namely,  guaranteed  service." 

A  thought  that  occurs  to  me  is  that  there  are  many  things  on  a 
railroad  that  it  would  seem  to  me  a  supply  man  could  hardly  sell  in 
that  way.  For  instance,  take  the  items  mentioned  here,  boiler 
tubes.  The  life  or  service  of  a  boiler  tube  depends,  nine-tenths  on 
the  way  it  is  applied  as  against  one-tenth  on  the  quality  of  the 
material. 

Now,  you  take  bearing  metals,  and  a  great  deal  depends  on  the 
treatment  in  service,  so  that  it  seems  to  me,  taking  that  statement 
broadly,  as  it  is  made  here,  it  is  very  difficult  indeed  to  apply  it. 
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It  would  seem  to  me  it  would  be  quite  impossible  for  supply  men 
to  sell  many  things  on  a  guaranteed  service  test.  The  question  will 
come  up  as  to  who  is  at  fault  in  case  of  failure,  because  in  many  of 
these  things  the  work  of  applying  it  is  of  so  much  more  importance 
than  the  material  itself,  and  the  treatment  that  it  receives  in  service, 
the  life  of  the  material,  so  to  speak,  depends  so  much  more  on  that 
than  on  the  quality  of  the  material  to  start  with.  It  seems  to  me 
there  is  no  way  of  buying  those  things  except  on  specifications. 

Many  other  things  might  be  enumerated,  but  these  are  a  few  of 
the  thoughts  that  occurred  to  me. 

Mr.  Hukbell  :  Mr.  President,  it  was  not  my  thought  in  any  way 
to  undertake  to  tell  just  exactly  how  purchasing  under  specifications 
should  be  conducted.  I  simply  jotted  down  the  thoughts  that  came 
to  me  on  the  subject,  revised  the  paper  and  handed  it  to  our  Secretary. 

It  has  been  said  that  if  we  wish  to  get  at  a  book,  that  we  can  do  so 
only  when  we  have  first  ascertained  what  was  the  author's  thought, 
the  author's  intent,  and  so,  generally,  you  must  take  what  I  have  said 
with  regard  to  the  purchasing  under  specifications,  that  is,  more  with 
the  spirit  that  is  intended  to  be  conveyed  than  perhaps  the  exact  letter. 

Referring  to  that  portion  of  the  paper  to  which  Messrs.  Soule  and 
Deems  make  special  reference — Broadly  speaking,  this  should  be 
the  sole  aim  of  all  specifications,  namely,  guaranteed  service."  The 
language  implied  in  that  hardly  conveys  the  meaning  I  had  intended. 
I  have  not  meant  to  decry  specifications,  as  was  developed  in  the  re- 
marks of  one  of  the  speakers.  I  believe  in  specifications,  and  I  think 
I  have  stated  that  fact,  but  I  am  everlastingly  against  hobbies,  be- 
cause, in  my  experience,  I  have  seen  just  exactly  where  they  led  to 
the  wrong  results. 

As  an  illustration,  a  certain  superintendent  of  machinery,  not  long 
since,  sent  a  requisition  to  his  purchasing  agent  for  a  certain  machine 
tool.  It  so  happened  in  this  particular  instance,  of  which  I  have 
rather  full  knowledge,  that  the  purchasing  agerlt  was  thoroughly  con- 
versant with  machine  tools  ;  he  had  had  considerable  experience  with 
them.  The  purchasing  agent  was  instructed  by  his  management  to 
buy  that  which  the  re(juisition  specified,  but  this  fellow  was  something 
of  a  trader,  and  he  thought  before  ))lacing  that  order  it  might  be  wise 
to  get  a  price,  and  Ke  got  a  price  not  only  from  the  maker  of  this  one 
tool,  but  from  other  makers  of  a  similar  tool.  'I'hey  were  not  all 
alike,  of  course,  but  vou  will  liiid  some  of  the  makes  of  all  these 
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makers  in  some  of  our  railroad  shops  ;  they  are  all  doing  business, 
and,  I  presume,  likely  that  each  one  of  the  manufacturers  will  pro- 
duce the  usual  list  of  testimonials,  longer  than-  your  arm,  saying  that 
the  tools  are  all  right.  The  order  was  finally  placed  for  the  tool  speci- 
fied in  the  requisition  at  a  little  better  price  than  had  been  named  to 
the  superintendent  of  motive  power  when  he  made  the  requisition 
specifying  the  tool.  After  some  time  had  elapsed  after  the  placing  of 
the  order,  in  response  to  a  punching  up  from  the  office,  they  advised 
the  purchasing  agent  that  they  were  unable  to  furnish  the  tool. 

This  will  answer  the  gentleman  on  my  right,  who  attacked  the 
question  of  the  wisdom  of  the  purchasing  agent  being  allowed  discre- 
tion in  these  matters.  In  this  particular  case,  had  the  purchasing 
agent  been  allowed  to  exercise  his  discretion,  he  would  have  saved 
the  company  a  little  over  one  hundred  dollars  in  the  first  purchase 
price,  and  they  would  have  had  the  tool  in  use  in  their  shops  all  this 
time.  As  it  is,  they  have  not  got  it  and  will  not  have  it  for  some 
sixty  days  yet,  and  they  will  have  to  buy  it  where  that  purchasing 
agent  was  first  inclined  to  buy. 

Now,  in  regard  to  staybolt  iron,  there  is  staybolt  iron  and  staybolt 
iron  and  still  some  more.  There  are,  however,  a  number  of  reputa- 
ble concerns  manufacturing  staybolt  iron,  and  I  know  something 
about  staybolt  iron  that  I  am  not  going  to  tell  in  this  meeting. 

I  have  made  the  statement  distinctly  in  the  paper  that  price  is  not 
the  sole  basis  of  values.  There  are  only  certain  articles  that  I  pur- 
chase wherein  price  is  my  guiding  star.  There  are  some  things  that 
I  buy,  that  I  buy  solely  on  the  basis  of  price.  For  instance,  monkey 
wrenches.  A  railroad's  consumption  of  monkey  wrenches  is  not  in 
the  use  of  them,  but  the  main  source  of  expense  in  that  line  is  from 
theft,  and  it  is  poor  policy  to  buy  the  best,  as  a  general  proposition. 

On  boiler  tubes,  I  believe  in  buying  boiler  tubes  on  master  me- 
chanics' specifications ;  by  that  I  mean  specifications  of  the  Master 
Mechanics'  Association. 

I  hope  that  in  these  supplemental  remarks  1  have  made,  I  may 
have  been  able  to  give  a  little  clearer  idea  as  to  what  I  mean  in  re- 
gard to  the  guarantee  of  service.  It  is  comprehended  in  your  speci- 
fications, but  word  your  specifications  so  that  the  result  will  not  be  to 
accomplish  that  which  the  gentleman  sitting  in  front  of  me  has  just 
said,  namely,  an  increased  cost  of  the  article  purchased,  thereby  in- 
creasing your  operating  expense  and  decreasing  the  sum  to  the  credit 
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of  profit  and  loss  account.  It  is  the  sum  placed  at  the  right  hand  side 
of  profit  and  loss"  account  annually,  which  affects  the  salaries  of 
railroad  men,  and  that  is  what  personally  interests  you. 

President  Hetzler  :  If  there  are  no  further  remarks  on  this  sub- 
ject, we  will  proceed  to  our  next  paper,  namely,  ''Notes  on  a  bend- 
ing test  of  an  M.  C.  B.  arch  bar  truck,"  by  Prof.  C.  V.  Kerr. 
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Notes  on  a  Bending  Test  of  an  M.  C.  B.  Arch  Bar 

Truck. 

By  Prof.  C.  V.  Kerr, 

Armour  Institute  of  Technology. 

Some  months  since,  some  tests  were  made  at  Armour  Institute  of  Technology 
on  an  M.  C.  B.  arch  bar  truck,  which  are  thought  to  be  of  enough  interest  to  bring 
before  the  Club. 

The  truck,  before  tests  were  made,  is  shown  in  Fig.  1.    The  load  was  applied 


Fig.  1. 


at  the  center  by  short  lengths  of  I  beams,  so  placed  as  to  distribute  the  load  in  the 
ordinary  way.  The  car  axle  was  represented  by  a  short  piece  of "shaftT^upported 
at  each  end,  and  in  turn  supporting  the  end  of  the  truck  with  the  brass  in  the 
usual  position. 

Three  series  of  loads  were  applied  to  the  truck  with  the  purpose  of  ascertain- 
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ing  its  behavior,  both  under  load  and  upon  release.  The  loads  were  applied  by 
means  of  a  200,000-pound  Riehle  testing  machine,  which  was  in  good  order  and 
accurately  balanced.  The  measurements  of  deflection  under  load,  were  made  to 
0.01  inches  by  scales  at  each  side  of  the  truck. 

The  first  series  began  at  4,900  pounds,  the  initial  load  being  made  somewhat 
high  in  order  to  remove  the  set  due  to  taking  up  the  slack  in  bolts  and  fittings.  A 
gradual  increase  in  load  to  45,000  pounds  resulted  in  curve  (1)  Fig.  2  ;  on 
release  an  amount  of  set  represented  by  ab  was  found. 

The  second  series  of  loads  resulted  in  curve  (2)  Fig.  2,  the  highest  load  being 
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iiu  reasfd  to9J»,r)00  pounds,  at  which  the  journal  box  broke     .\  further  increase 


Notes  on  a  Bending  Test 


ail 


of  load,  to  155,800  pounds,  gave  curve  (3)  Fig.  2  ;  and  the  tests  terminated  with 
the  shearing  of  the  bolts,  as  shown  in  Fig.  3.    The  boxes  crumbled  in  the  manner 


ViG.  8. 

indicated.  On  account  of  the  method  adopted  of  supporting  the  ends  of  the 
truck,  the  boxes  were  cut  so  as  to  be  materially  weakened,  and,  consequently, 
failed  sooner  than  they  otherwise  would. 

With  a  truck  loaded  in  this  manner,  the  upper  bar  is  in  compression  and  the 
tendency  is  to  straighten  out.  The  middle  bar  is  in  tension,  and  tends  to  double 
up  ;  the  lower  bar  is  also  in  tension  with  a  like  tendency.  The  result  of  the  oppo- 
site forces  in  the  upper  and  middle  bars  of  the  truck  is  the  shearing  force,  which 
finally  causes  the  failure  of  the  bolts. 

The  relative  movement  of  these  bars  is  clearly  shown  by  a  comparison  of  P  igs. 
1  and  B.  The  attention  of  those  who  are  intrusted  with  the  design  or  loading  of 
such  trucks  is  especially  called  to  this  shearing  stress,  as  all  of  the  tests  of  built  up 
beams  made  at  the  Institute  have  resulted  in  ultimate  failure  of  the  beam  by  shear- 
ing of  bolt  or  rivet  connections.  It  seems  to  be  a  point  to  which  designers  give 
little  or  no  attention. 

The  construction  indicated  by  Fig.  4  is  found  on  tender  trucks,  and  occasion- 
ally on  freight  car  trucks.  It  is  a  much  stronger  design,  since  the  lug  on  the  end 
of  the  middle  or  tension  bar  gives  direct  support  to  the  upper  bar.  It  will  cost 
more  to  make  the  bar  in  this  way,  but  the  middle  bar  has  far  more  tensile  strength 
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Fia.A.  Fig.  5. 

than  is  cabled  for,  and  possibly  enough  material  could  be  saved  to  offset  the  extra 
cost.  And  if  made  thinner  than  the  upper  bar,  the  construction  in  Fig.  5  could 
readily  be  adopted.    For  thin  bars  it  would  probably  be  the  better  of  the  two. 


Prof.  C.  V.  Kerr  (Armour  Institute  of  Technology)  :  I  made 
this  paper  short  enough  so  that  I  thought  all  of  you  would  have  time 
to  read  it,  but  I  find  on  reading  it  over  again  myself  that  there  are 
things  in  it  which  will  bear  explanation. 

Possibly  I  ought  to  apologize  for  tendering  you  so  short  a  paper 
in  the  first  pla^e,  but  its  shortness  is  due  chiefly  to  the  fact  that  this 
particular  truck  was  tested  in  competition  or  comparison  with  a  pat- 
ented truck,  the  owner  of  which  did  not  care  to.  have  results  pub- 
lished, although  I  may  say  that  they  were  rather  complimentary 
than  otherwise. 

The  load  was  put  on  this  arch  bar  truck  in  such  a  way  that,  ex- 
cepting the  shocks,  the  actual  conditions  of  loading  in  service  should 
be  as  closely  counterfeited  as  possible.  The  short  I  beams  referred 
to,  were  loaded  crosswise  of  the  truck  on  the  lower  bars,  and  the  load 
was,  by  means  of  other  short  I  beams,  set  up  lengthwise  by  side 
beams,  so  that  the  moving  head  of  the  machine  brought  the  load  on 
the  lower  bars  of  the  arch  bar  truck.  The  cutting  away  of  the  boxes 
on  the  side  was  necessary  on  account  of  the  limitations  under  which 
the  work  had  to  be  done. 

On  the  second  page  of  the  paper  is  the  set  of  curves  showing  the 
results  of  the  three  series  of  loadings  that  were  put'  on.  We  put  on 
about  50,000  pounds  and  then  went  back  and  took  the  set  in  order  to 
avoid  going  beyond  the  elastic  limit  of  the  truck  as  a  whole,  before 
making  final  test  of  its  strength.  The  curve  which  is  shown  is  some- 
what peculiar,  but  we  took  readings  of  the  deflection  on  each  side  of 
the  truck,  to  the  one  one-hundredth  of  an  inch,  so  that  the  curve  was 
definitely  located. 
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When  we  put  the  load  up  to  50,000  pounds  and  released  it,  we 
found  a  permanent  set  which  was,  roughly,  .2  of  an  inch,  shown  by 
ab  in  the  figure.  Then  from  the  point  b  the  readings  trace  the  curve 
to  the  point  2,  at  which  we  have  nearly  80,000  pounds  laid  on  the 
truck.  Then  we  released  it,  finding  the  set  ac.  Then  we  put  the  load 
up  to  nearly  100,000  pounds,  at  which  we  have  the  words,  ''box 
broke,"  that  is,  the  box  crumbled  up,  being  pushed  over  sideways  by 
the  action  of  the  strain.  Then  the  load  was  continued  until  we  had 
the  final  failure,  the  shearing  of  the  end  of  the  bolts,  that  is,  at  nearly 
160,000  pounds. 

On  the  third  page  is  a  statement  which  seems  contradictory  at 
first  sight;  that  is,  that  the  upper  bar  is  in  compression  and  the  ten- 
dency is  to  straighten  out.  That  tendency  to  straighten  out  is  brought 
about  by  the  through  bolts  or  vertical  bolts  on  either  side  of  the 
springs,  and  on  either  side  of  the  loading  as  we  put  it  on.  That,  of 
course,  tends  to  bear  down  on  the  upper  bar  or  arch  part  of  the  com- 
pression member,  and  so  tend  to  straighten  it  out.  Now  the  middle 
bar  is  in  tension,  and  things  in  tension  usually  straighten  out,  but  in 
this  case  it  tends  to  double  it  up,  bringing  the  ends  nearer  together. 
The  same  tendency  is  true  in  the  lower  bar. 

Now,  I  wish  to  make  this  one  point  in  connection  with  the  paper, 
and  for  the  reason  that  I  did  not  want  to  obscure  that,  I  left  some  other 
matters  out,  and  that  is,  the  ultimate  failure,  aside  from  the  crumbling 
of  the  boxes,  was  the  shearing  of  the  bolts  on  either  side  of  the  journal 
box.  The  upper  plate  tends  to  move  upward,  as  shown  in  Fig.  3,  and 
the  middle  bar  tends  to  pull  inward  ;  that  brings  the  single  shear  strain 
on  those  bolts.  I  might  add  also  that  of  a  number  of  different  forms  of 
built  up  beams  which  we  have  tested,  that  ultimate  failure  has  inva- 
riably been  through  the  shearing  of  connections.  For  this  reason  I 
call  attention  to  this  point  especially,  because  it  is  possible  to  so  de- 
sign a  built  up  beam  that  very  much  better  results  can  be  obtained. 

One  beam  that  was  built  up,  a  rather  complicated  beam,  relatively, 
of  two  ordinary  single  beams  which  we  tested,  gave  almost  as  perfect 
an  elastic  curve  as  a  single  piece  .of  the  same  quality  of  material  in 
direct  tension.  I  mean  by  that,  if  you  refer  to  the  curve  in  Fig.  2, 
taking  curve  A,  1,  2,  3  of  the  elastic  limit  on  that  curve,  this  particu- 
lar built  up  beam  acted  almost  as  if  you  had  a  piece  of  its  metal  indi- 
rect tension.  That  indicates  to  what  point  good  design  will  bring  a 
built  up  beam  so  far  as  its  performance  is  concerned. 
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At  the  end  of  the  paper  are  some  facts  stated  and  opinions  given 
which  you  are  at  entire  liberty  to  take  for  what  they  are  worth.  Fig. 
4  represents  what  you  already  know  as  being  in  practice ;  Fig.  5  rep- 
resents a  suggestion  which  will  materially  strengthen  the  beam,  be- 
cause in  that  case  the  compression  member,  which  is  the  middle  one, 
pushes  outward  and  is  resisted  by  the  middle  member  lapped  around  it. 

Another  suggestion,  made  to  me  by  an  engineering  friend,  to  the 
effect  that  taking  Fig.  4,  or  the  ordinary  construction  of  the  arch  bar 
truck,  it  can  be  made  materially  stronger,  so  far  as  this  shearing 
stress  is  concerned,  by  putting  one  or  two  countersunk  bolts  on  the 
top  of  the  box,  with  the  nut  on  the  top  of  the  truck.  That  if  you  put 
two  in,  it  will  practically  double  the  shearing  strength  at  the  end  of 
this  truck. 

Mr.  Stark:  In  regard  to  the  results  from  this  test,  I  infer  that 
the  failure  resulted  in  the  shear  of  the  box  bolts  before  the  failure  of 
the  arch  bars.  In  actual  service  we  find  that  this  is  not  the  result; 
we  find  that  the  lower  arch  bar  or  the  tension  member  fails  nine  times 
out  of  ten.  It  has  been  claimed,  theoretically,  that  the  compression 
member  is  the  weak  member,  but  where  we  have  one  top  arch  bar 
fail,  we  have  nine  of  the  lower  arch  bars  that  fail,  and  this  has  led  us 
to  strengthen  somewhat  the  lower  arch  bars. 

I  believe  car  men  lose  sight  of  the  fact  that  there  should  be  a 
closer  fitting  of  parts ;  it  is  generally  desirable  to  have  a  liberal  radius 
of  the  angles  so  as  not  to  produce  a  sharp  kink  in  the  arch  bar.  This 
is  very  essential,  and  yet  we  should  construct  the  column  and  the  oil 
box  so  that  the  castings  would  fill  up  or  hug  the  angle,  and  furnish  a 
good  bearing  at  the  vital  point,  that  is,  at  the  angle. 

I  believe  the  lug  on  the  end  of  the  compression  member  is  a  good 
thing,  although  I  cannot  say  that  we  have  had  any  trouble  with  the 
box  bolt  shearing  off.  As  to  turning  back  the  tension  member  over 
the  top,  taking  in  the  two  box  bolts,  I  presume  in  that  we  would  run 
up  against  a  snag,  for  I  understand  that  is  patented. 

Mr.  Wm.  Forsyth  :  Mr.  President,  Prof.  Kerr  has  given  the 
magnitude  of  the  loads  and  the  deflections  for  these  tests,  but  he  does 
not  give  the  size  of  the  arch  bars.  He  refers  to'  the  M.  C.  B.  truck, 
but  I  do  not  understand  that  you  can  define  the  size  of  bars  by  refer- 
ring to  an  M.  C.  B.  truck.  I  think  the  test  would  be  more  valuable 
if  the  size  of  the  arch  bar  were  given. 

I  notice  the  remark,  "It  seems  to  be  a  point  to  which  designers 
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give  little  or  no  attention."  The  fact  that  a  diamond  truck  has  the 
top  bar  in  compression  and  the  middle  bar  in  tension,  and  the  result 
of  this  is  shear  on  the  bolt,  is  well  known.  It  would  not  be  at  all 
complimentary,  I  think,  to  railroad  mechanical  engineers  if  they  had 
disregarded  this  fact,  because  a  freight  truck  is  the  most  numerous 
structure  of  any  ;  it  is  the  structure  that  is  used  in  larger  numbers  on 
the  railroad  than  anything  else,  and  therefore  it  should  be  a  proper 
subject  for  correct  design  and  economical  construction. 

All  the  latest  practice  has  plainly  shown  that  there  is  no  advantage 
in  turning  up  the  ends  of  the  middle  bar;  that  practice  was  used 
fifteen  years  ago,  and  was  discarded  as  unnecessary.  It  has  been 
found  that  in  the  rough  work  of  a  car  shop  such  a  fine  machine  fitting 
as  would  be  required  to  make  the  shear  of  bolts  coincide  with  the 
butting  of  the  bar  against  the  other  end  is  not  obtained  ;  the  result  has 
been  that  you  find  freight  trucks  today  with  straight  bars  just  as  they 
are  in  the  test,  and  I  have  no  doubt  that  as  the  result  of  long  expe- 
rience and  investigation  as  well,  it  is,  all  things  taken  into  considera- 
tion, the  best  design. 

Mr.  W.  a.  Smith  (Cloud  Steel  Truck  Co.)  :  The  truck  frame  re- 
ferred to  in  the  paper  of  Prof.  Kerr  is  the  M.  C.  B.  recommended  prac- 
tice for  cars  of  80,000  pounds  capacity.  *  It  will  be  seen  by  the  dia- 
gram that  the  elastic  limit  was  reached  at  45,000  pounds,  and  it  is 
very  evident  that  the  arch  bars  were  put  out  of  serviceable  condition 
long  before  the  point  was  reached'where  the  bolts  were  sheared.  A 
certain  master  mechanic  originally  informed  me  that  he  had  had  a 
template  made  and  had  been  testing  all  cars  of  80,000  pounds  capac- 
ity that  came  into  his  yards,  and  found  that  in  a  very  large  proportion 
of  them  the  arch  bars  had  taken  sufficient  permanent  set  to  tilt  the 
boxes  toward  each  other  at  the  top.  It  appears  from  this,  that  the 
arch  bars  reach  their  elastic  limit  altogether  too  easily  and  that  there 
will  be  much  resulting  trouble  from  hot  boxes,  etc. 

Mr.  Hubbell  :  I  am  not  able  to  say  anything  on  this  subject 
which  will  be  perhaps  of  any  special  benefit,  but  I  heard  a  paper  read 
under  the  Topical  Discussions,"  at  Saratoga,  eighteen  months  ago, 
that  interested  me  very  much,  about  the  arch  bar  truck,  and  since  that 
time  I  have  been  watching  the  arch  bar  truck  as  perhaps  never 
before  ;  and  I  have  been  surprised  at  the  number  of  instances  I  have 
seen,  under  cars  of  various  stenciled  capacities,  where  the  ends  of 
the  arch  bars  over  the  oil  boxes  were  ''cocked  up, "  or,  in  other 
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words,  where  the  arch  bars  had  passed  the  elastic  limit.  I  think 
perhaps,  most  of  our  members  will  be  more  or  less  interested  in  that 
same  subject  if,  they  make  a  specialty  of  it  and  watch  it. 

Mr.  F.  H.  Clark  (C.  B.  &Q.)  :  I  agree  with  Mr.  Stark,  that  the 
failure  recorded  by  Prof.  Kerr  is  not  a  very  common  one.  I  have  seen 
very  few  cases  of  sheared  journal  box  bolts.  I  saw  some  time  ago  a 
record  of  failures  of  truck  side  frames,  and  out  of  the  entire  number 
there  was  not  a  failure  of  the  journal  box  bolts.  The  failures  covered 
by  the  record  were  distributed  in  the  ratio  of  about  11  per  cent  in  the 
lower  bend  of  the  bottom  arch  bar,  2  per  cent  in  the  top  bend  of  the  top 
arch  bar,  1  per  cent  in  the  bottom  bend  of  the  top  arch  bar,  that  is, 
out  near  the  journal  box  bolt,  and  14  per  cent  in  the  column  bolts. 

Now,  I  do  not  know  to  what  extent  those  ratios  will  hold  good, 
but  I  am  of  the  opinion  they  are  about  right.  In  looking  into  this 
question  some  time  ago,  I  investigated  quite  a  number  of  trucks  in 
common  use,  some  of  which  were  considered  very  good  trucks  and 
some  of  which  had  bad  reputations  ;  I  made  stress  diagrams  for  each 
truck,  calculated  the  stresses  in  the  arch  bars  and  column  bolts,  and 
in  calculating  the  stresses  in  the  lower  arch  bar  it  was  at  first  thought 
best  to  consider  the  section  at  the  column  bolt,  as  about  one-third  of 
the  material  was  cut  away  at  that  point  by  the  bolt.  Upon  looking  a 
little  further  into  the  matter,  it  was  found  that  we  had  very  few  fail- 
ures of  the  arch  bars  at  that  point,  the  most  of  them  being  an  inch 
and  a  half  or  two  inches  away,  at  the  bend.  As  the  stresses  in  the 
diagonals  were  greatest,  we  finally  decided  to  base  our  stresses  on 
them,  and  on  this  basis  we  found  that  in  most  trucks  which  appar- 
ently gave  very  little  trouble,  the  stresses  in  the  lower  arch  bars  under 
a  dead  load  were  2,800  to  2,900  pounds  per  square  inch  in  the  lower 
arch  bars  and  2,200  to  2,300  pounds  per  square  inch  in  the  top  arch 
bars.  These  figures  seemed  ridiculously  low ;  almost  anyone  would 
feel  sure  that  the  stresses  might  be  considerably  greater  without  hurt- 
ing the  trucks  very  much,  and  I  came  to  the  conclusion,  after  study- 
ing the  thing  over,  that  the  life  of  the  lower  arch  bar  depends  more 
upon  the  column  bolt  and  the  column  bolt  fastenings  than  upon  any 
other  thing,  and  that  in  order  to  make  use  of  light  material  in  the 
lower  arch  bar,  it  would  be  necessary  to  provide,  in  the  first  place, 
column  bolts  of  sufficient  size  to  safely  carry  the  load,  they  having  to 
carry  practically  all  the  load,  and,  in  the  second  place,  arrange  a 
fastening  of  some  kind  at  the  lower  end  that  would  prevent  the  nuts 
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from  losing  off  or  slacking  off ;  that  the  breakage  of  arch  bars  is 
not  generally  due  to  legitimate  stresses  or  stresses  ordinarily  consid- 
ered by  the  designer,  but  were  due  to  nuts  loose  or  lost  off,  which, 
of  course,  would  greatly  increase  the  stresses  at  the  bends  at  the  corner 
of  the  end  castings  or  columns,  on  account  of  the  bending  and  vibrat- 
ing action  that  the  arch  bars  there  have  to  withstand. 

The  President  :  If  there  is  no  further  discussion,  I  will  ask 
Prof.  Kerr  to  close  the  discussion. 

Prof.  Kerr  :  I  find  that  some  points  have  been  brought  out  in 
the  discussion  which  show  that  I  have  unwittingly  recommended,  in 
Fig.  5,  a  patented  article ;  I  was  not  aware  of  it,  and  I  see  that 
makes  it  all  the  worse  if  it  has  been  tried  and  failed. 

I  purposely  commented  rather  severely  on  this  question  of  shear, 
because  I  wanted  to  bring  out  discussion  on  that  very  point,  and  I 
am  obliged  to  my  friend  Mr.  Clark  for  the  data  which  he  has  given 
in  regard  to  the  failures  of  these  arch  bar  trucks.  I  presume  you 
gentlemen  will  remember,  in  the  study  of  beams,  that  they  were  gen- 
erally considered  as  solid  beams,  and  that  your  ideas  as  to  the  action 
of  shear  were  at  first,  at  least,  somewhat  vague.  I  really  believe,  not- 
withstanding what  has  been  said  here,  that  our  experience  in  testing 
these  beams  shows  that  the  ideas  of,  at  least,  some  designers  are  still 
vague,  because  ultimate  failure,  as  I  said,  invariably  resulted  in  the 
shearing  of  these  bolts  which  affect  the  moving  of  one  part  of  the 
beam  over  another  part.  The  ideal  arch  bar  truck  would  be,  of 
course,  so  proportioned  in  its  different  parts  that,  like  the  ''One- 
Horse  Shay,"  it  would  be  equally  liable  to  fail  or  equally  strong  at 
all  points. 

On  account  of  using  cheap  iron,  with  a  low  cross  bending  strength, 
it  is  perhaps  advisable  in  practice  to  use  considerably  heavier  mem- 
bers in  tension  and  compression  than  are  necessary,  at  least  so  far 
as  ^^tension  is  concerned.  Not  one  of  the  tests  showed  any  weak- 
ness so  far  as  tension  of  any  members  of  the  truck  were  concerned. 
It  is  in  the  cross  bending  of  these  that  failure  occurs,  as  Mr.  Clark 
has  brought  out,  and  in  the  shearing  of  the  end^bolts. 

Adjourned. 
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Special  Notice 
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President  Hetzler  :  The  minutes  of  our  last  meeting  will  stand 
approved,  as  published,  if  there  are  no  corrections.  I  will  ask  the 
Secretary  to  read  the  names  of  new  members,  as  approved  by  the 
Board  of  Directors  this  morning. 

The  Secretary  then  read  the  following  : 

Geo.  G.  Yeomans,  P.  A.,  C,  B.  &  Q.  R.  R.,  Chicago. 

B.  H.  Hawkins,  D.  W.  M.,  D.  &  R.  G.  R.  R.,  Denver. 

R.  S.  Riley,  Loco.  Foreman,  Can.  Pac.  Ry.,  Winnipeg,  Man. 

H.  A.  Huddleston,  Trav.  Eng.,  D.  &  R.  G.  R.  R.,  SaHda,  Colo. 

V.  E.  Lang,  M.  M.,  Chicago  &  Alton  R.  R.,  Bloomington,  111. 

J.  D.  Harris,  M.  M.,  Penna.  Co.,  Cresthne,  Ohio. 

D.  Cunningham,  Supt.  Nor.  Div.,  C,  B.  &  Q.  R.  R.,  La  Crosse,  Wis. 

D.  A.  Sweet,  Pass  Engr.,  Ft.  W.  &  W.  Ry.,  Ft.  Wayne.  Ind. 
Russell  Wallace,  Crerar,  Adams  &  Co.,  Chicago. 

A.  M.  Smith,  Asst.  Audr.,  C.  &  E.  I.  R.  R.,  Chicago. 

E.  H.  DeGroot,  Jr.,  Trainmaster,  C.  &  E.  I.  R.  R.,  Chicago. 
W.  T.  Putnam,  Coach  Foreman,  C.  &  E.  L  R.  R.,  Chicago. 
G.  Fred.  Collins'  B.  M.  Jones  &  Co.,  New  York. 

J.  C.  Campbell,  Natl.  Tube  Co.,  Chicago. 

M.  W.  Hibbard,  Draftsman,  Chicago  Junction  Ry.,  Chicago. 
David  Meadows,  Trav.  Engr.,  Mich.  Cent.  R.  R.,  St.  Thomas,  Ont. 

President  Hetzler  :  We  have  for  discussion  this  afternoon  the 
reports  of  two  committees,  the  report  of  the  committee  on  Revision 
of  Rules  of  Interchange,  and  the  report  of  the  committee  appointed 
by  the  Western  Railway  Club  to  report  on  the  prevention  of  smoke 
by  the  various  railroads  entering  Chicago  ;  also  a  paper  by  Mr.  John 
M.  Taylor  on  ''Improved  Methods  and  Facilities  for  Handling  Ma- 
terials from,  through  and  between  Various  Shops  and  Storehouses, 
and  Accounting  for  Same." 

We  will  first  discuss  the  reports  of  the  committees,  taking  up,  to 
start  with,  the  report  of  the  committee  on  Revision  of  Rules  of  Inter- 
change.    The  report  of  the  committee  is  as  follows  : 

Chicago,  March  29,  1900. 

To  the  Members  of  the  ll^csterfi  Kaihuay  Club: 

Your  committee  appointed  to  make  a  report  on  the  revision  of  the  Rules  of 
Interchange,  for  the  April  meeting  of  the  Western  Railway  Club,  begs  leave  to  sub- 
mit the  following  : 

In  this  report,  any  rule  or  section  or  note  which,  in  the  opinion  of  the  com- 
mittee, does  not  recjuire  revision,  is  not  mentioned. 
Pagk      Rule      Spxtion  1. 

Add  the  figures  "20"  and  the  word  "and"  after  the  word  "section"  on 
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the  fourth  line  in  the  paragraph  under  the  form  of  defect  card,  making  it  read 
"  In  sections  20  and  32  of  rule  3,  etc." 

Page  12,  Rule  3,  Section  17. 

Change  limits  of  size  of  wheel  seat  of  axles  for  70,000  capacity  cars  from  5^ 
inches  to  inches  ;  and  80,000  capacity  cars  from  6^  inches  to  6  inches  ;  and 
100,000  capacity  cars  from        inches  to  (5^  inches. 

Page  29,  Rule  5,  Section  10. 

At  the  end  of  paragraph  referring  to  the  weight  charged  for  new  journal 
bearings,  etc.,  add  the  words  "  whether  repaired  on  defect  cards  or  not." 

Page  31,  Rule  5,  Section  13. 

Increase  the  price  of  one  coupler  complete  from  $7.50  to  $8.00.  One 
coupler  body  from  $4.50  to  $5.00.  After  the  word  malleable  add  the  words  "or 
wrought,  "  making  the  section  read,  "One  coupler  complete,  $8.00;  one  coupler 
body,  So. 00  ;  other  individual  partst  malleable  or  wrought,  3^2  cents  per 
pound  ;  other  individual  parts,  steel,  'i%  cents  per^ pound.  " 
P.\GES  32,  33,  34,  35  and  36,  Rule  5,  Section  19. 

The  word  "  renewed  "  and  the  word  "  replaced  "  seem  to  be  used  in  the  same 
connection  for  different  items. 

The  attention  of  the  Club  is  called  to  this,  as  it  seems  to  need  revising. 

Page  36,  Rule  5,  Section  19. 

Add  at  the  end  of  the  table  "  truck  transoms,  2,  wood,  replaced,  same  truck,  12 
hours.  Charge  for  labor  $2.40.  Same  charge  for  both  ordinary  and  refrigerator 
cars." 

Page  36,  Rule  5,  Section  21. 

Add  to  the  table  "Angle  cock  repaired,  20  cents."  "Check  valve  ground 
in,  5  cents. 

Page  38,  Rule  5,  Section  22. 

Add  the  words  "and  under  80,000  "  in  the  last  paragraph  on  the  bottom  of  the 
page  after  60,000,  and  cut  out  the  two  words  "or  over  "  in  first  line,  making  the 
paragraph  read,  "  When  cars  of  60,000  pounds  capacity  and  under  80,000  pounds 
capacity  and  so  stenciled,  have  trucks  with  journals  4  inches  or  over  in  diameter 
when  new,  $25.00  per  car  shall  be  added  to  the  figures  as  given  above  for  the 
alues  of  car  bodies,  "  and  add  a  new  paragraph,  reading  as  follows: 

"When  cars  of  80,000  pounds  capacity  or  over,  and  so  stenciled,  have  trucks 
with  journals  5  inches  or  over  in  diameter  when  new,  $40.00  per  car  shall  be 
added  to  the  figures  as  given  above  for  the  values  of  car  bodies." 
Page  40,  Rule  5,  Section  26. 

•On  the  fourth  line,  between  the  words  "construction,  and  broken,"  insert  the 
words  "worn  out  brasses."  On  the  fifth  line,  between  the  words  "bars  and 
column,  "  insert  the  words  "draft  timber  bolts."  Simply  adding  to  the  section 
"worn  out  brasses  and  draft  timber  bolts"  as  such  items  for  which  switching 
roads  may  bill  direct  against  car  owners  for  defects  made  and  repaired  by  them. 
PageMI,  Rule  6.  Section  3. 

Add  a  note  after  this  section,  reading  "Railroad  companies  having  their  car 
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repairs  pooled  shall  accept  repaired  trucks  at  any  point  within  the  territory  of 
the  pool. " 

R.  D.  Smith,  Chairman. 

Jos.  BUKER, 

J.  J.  Hennessey, 

C,  M.  MiLEHAM, 

P.  H.  Peck,  • 
Committee. 


President  Hetzler  :  In  order  that  this  work  may  be  handled 
thoroughly  and  quickly,  it  has  been  deemed  advisable  to  have  the 
Secretary  call  the  sections  of  the  Rules  of  Interchange  as  they  ap- 
pear in  the  book  of  rules,  in  this  way  enabling  members  to  recom- 
mend such  corrections  and  changes  as  they  may  desire.  I  will  ask 
the  Secretary  to  call  off  the  sections. 

The  Secretary  called  off  the  rules  by  number  and  section,  and  as. 
changes  were  suggested  they  were  taken  up  as  follows  : 

Rule  3,  Section  1. 

Mr.  R.  D.  Smith  :  The  committee  has  a  recommendation  to 
make  as  follows  : 

Rule  3,  Section  1  :  "Add  the  figures  '20'  and  the  word  'and,' 
after  the  word  '  section '  on  the  fourth  line  in  the  paragraph  under 
the  form  of  'Defect  Card,'  making  it  read,  'in  Sections  20  and  32  of 
Rule  3,  etc." 

Section  20  refers  to  trucks,  while  Section  32  refers  to  body  of 
cars,  and  if  it  is  proper  to  have  one,  it  is  certainly  proper  to  have  the 
other,  and  it  must  have  been  an  oversight  when  it  was  omitted  last 
year  from  the  rules. 

President  Hetzler  :  You  have  heard  the  corrections  proposed 
by  the  committee.     What  is  your  pleasure,  gentlemen  ? 

On  motion  the  recommendations  of  the  committee  were  adopted. 

Mr.  F.  H.  Stark  (C.  L.  &  W.  Ry.)  :  In  Rule  3,  Section  14,  it 
says  "chipped  flanged,  if  chipped  is  on  throat  side  of  flange,  and 
exceeds  1)^  inches  in  length  and  j/^  inch  in  width." 

As  I  understand  it,  if  it  exceeds  either,  it  condemns  the  wheel  ; 
but  here  it  would  intimate  that  if  it  exceeds  the  inch  and  a  half  and 
not  the  half  inch,  or  both  limits,it  would  not  be  condemned.  I  would 
like  a  little  information  on  that. 

President  Heizeer  :  Mr.  Rhodes,  will  you  interpret  the  rule 
as  you  understand  it? 
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Mr.  G.  W.  Rhodes  (B.  &  M.  R.  R.)  :  I  should  say,  Mr.  Chair- 
man, that  the  meaning,  between  the  commas,  is  that  if  it  exceeds  1% 
inches  in  length  and  }^  inch  in  width,  that  would  condemn  it. 
I  do  not  know  whether  any  of  the  members  present  have  seen  a 
chipped  flange  that  was,  say,  2  inches,  or  2^^  inches  in  length  that 
did  not  exceed  inch  in  width.  I  do  not  know  what  combinations 
might  come  up  there,  but  I  should  think  if  it  was  longer  than  1^^ 
inches,  it  w^ould  be  wider  than  inch. 

Mr.  p.  H.  Peck  (C.  &  W.  I.  R.  R.)  :  Oftentimes  the  flange  is 
chipped  on  the  throat  side  more  than  1^^  inches,  probably  by  being 
too  thick,  and  being  on  the  throat  side  of  the  flange,  it  condemns  it, 
but  this  is  not  the  case  if  chipped  on  the  outside.  There  may  be  sev- 
eral chips  on  the  outside  of  the  flange  where  they  go  through  frogs, 
or  something  like  that;  it  chips  the  outside,  but  not  the  throat  side. 
That  is  the  reason;  but  before  you  condemn  a  wheel,  it  has  got  to  be 
chipped  on  the  throat  side  ;  the  outside  does  not  count  in  matters  of 
that  kind. 

President  Hetzler  :     Mr.  Stark,  is  the  explanation  satisfactory  ? 

Mr.  Stark  :    It  appears  to  me  it  ought  to  read,  inches  in 

length,  or  ^  inch  in  width."  We  have  had  cases  where  it  exceeded 
the  y2  inch,  but  not  the  1}^  inches,  and  the  joint  inspector  took  the 
position  that  if  it  exceeded  either  it  condemned  the  wheel,  while  I 
believe  that  if  a  wheel  was  found  chipped  to  exceed  }^  inch  in  width, 
and.  not  the  1)^  inch  in  length,  that  it  would  be  considered  con- 
demed.  If  the  word  ''and  "were  changed  to  ''or,"  it  would  sim- 
plify it. 

President  Hetzler  :    Do  you  make  a  motion  to  that  effect  ? 

Mr.  Smith  :  It  seems  to  me  that  would  be  drawing  the  line 
rather  fine.  I  was  a  member  of  the  commiee  on  the  changing  of 
the  rules  last  year,  when  this  question  was  threshed  over  pretty  thor- 
oughly. It  seems  to  me  that  as  the  rule  reads  now  it  is  quite  plain, 
and  I  believe  that  we  should  pass  by  the  section. 

Rule  3,  Section  IV. 

Mr.  Smith  :  The  committee  has  a  change  to  suggest  in  Section  17, 
Rule  3:  "Change  limits  of  size  of  wheel  seat  of  axles  for  70,000 
capacity  cars  from  5^  inches  to  oj4  inches;  and  80,000  capacity 
cars  from  614^  inches  to  6  inches;  and  100,000  capacitty  cars  from 
6^  inches  to  6^  inches." 

This  makes  a  more  uniform  difference  in  the  limits  of  wheel  seats 
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of  axles  for  the  different  capacities  of  cars.  The  reason  for  suggest- 
ing this  change  is  that  under  the  present  rules  axles  for  80,000  pound 
cars  can  only  be  reduced  ys  inch  in  the  diameter  of  the  wheel  fit, 
while  inch  for  40,000  capacity  cars  and  ^  inch  for  60,000  capac- 
ity cars  is  allowed.  It  is  thought  that  it  would  be  perfectly  safe  and 
proper  to  make  the  minimum  for  the  70,000  capacitp  axles  oj4  inches, 
and  foO  the  80,000  capacity  axles  6  inches,  and  for  the  100,000  capac- 
ity axles  QS/q  inches. 

A  motion  that  the  recommendations  of  the  committee  be  adopted 
was  seconded  and  carried. 

Rule  3,  Section  38. 

Mr.  Stark  :  There  are  some  roads  that  are  equipping  80,000 
capacity  cars  with  automatic  couplers,  having  a  6  inch  by  6  inch 
shank.  I  believe  it  is  quite  generally  conceded  that  the  present 
standard  dimensions  are  not  strong  enough  under  these  heavy  capacity 
cars.  I  would  like  to  see  the  following  rule  added  to  take  the  place 
of  Section  38  :  "  Cars  intended  to  be  equipped  with  M.  C.  B.  coup- 
lers with  6  inch  by  6  inch  shank,  and  so  stenciled,  if  found  with  M. 
C.  B.  couplers  having  5  inch  by  5  inch  shank,  the  delivering  road  to 
be  responsible." 

This  would  necessitate  adding  one  more  section.  I  believe  it 
would  be  manifestly  wrong  for  a  road  to  substitute  a  coupler  with  5 
inch  by  5  inch  shank  in  lieu  of  a  coupler  with  0  inch  by  6  inch  shank. 
I  believe  that  it  is  necessary  to  increase  the  shank  of  the  coupler  on 
account  of  the  increased  load.  There  are  a  great  many  cars  being 
built  just  now  with  a  coupler  with  6  inch  by  6  inch  shank,  and  the 
question  arises  whether  an  M.  C.  B.  coupler  would  be  the  proper 
repairs.  I  believe  this  Club  should  at  least  give  an  expression  of 
the  subject. 

President  Hetzi.er:  Will  you  kindly  read  the  proposed  rule 
again  ? 

Mr.  Stark  :  To  Rule  3  added  Section  38,  *'Cars  intended  to  be 
equipped  with  M.  C.  B.  couplers  with  6  by  6  shank,  and  so  stenciled,  if 
found  with  M.  C.  B.  couplers,  with  5  by  5  shank,  the  delivering  road 
to  be  responsible." 

I  would  like  to  make  a  motion  to  that  effect. 

Motion  was  seconded. 

Mr.  Peck:  1  do  not  know  that  the  M.  B.  Association  has 
adopted  such  a  coupler,  and  1  think  it  would  be  out  of  order  to  re- 
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port  that  at  this  meeting.  We  might  ask  them  to  recommend  it,  but 
we  should  not  report  it  as  our  recommendation,  because  the  limit  from 
33  to  34^2  inches  would  cover  all  that.  It  is  a  factor  of  safety  which 
I  think  is  all  right,  but  I  think  we  are  premature  in  our  doing  this. 
It  would  result  in  wrong  repairs,  that  is,  something  that  could  not  be 
found  out,  and  wrong  inspection  probably,  unless  they  measure  it  by 
the  drawbar,  and  I  think  unless  the  Master  Car  Builders'  Association 
adopt  a  certain  width,  that  we  ought  not  to  recommend  anything  oth- 
erwise than  what  the  M.  C.  B.  Association  adopts. 

The  Secretary:  I  would  like  to  say  that  the  committee  of  the 
M.  C.  B.  Association  on  M.  C.  B.  couplers  has  that  subject  under 
consideration — the  increase  of  the  size  of  the  shank. 

Mr.  Smith  :  It  seems  to  me  that  what  Mr.  Peck  says  is  directly 
in  line  on  this  point,  and  that  it  would  be  wrong  for  us  to  recommend 
a  change  in  the  rules.  I  believe  there  is  a  committee  on  this  subject 
now  which  is  considering  the  necessity  of  increasing  the  size  of  the 
shank  of  the  M.  C.  B.  coupler,  and  I  do  not  believe  it  would  be 
proper  for  us  to  pass  this  resolution,  as  it  will  take  care  of  itself 
through  this  committee.     I  hope  the  motion  will  not  prevail. 

President  Hetzler  :  Any  further  remarks  ?  If  not,  all  those  in 
favor  of  the  motion  as  made,  will  please  manifest  by  saying  aye ;  con- 
trary, no. 

The  motion  was  declared  lost. 

Rule  5,  Section  10 : 

Mr.  Smith  :    Your  committee  has  a  correction  to  suggest. 

Rule  5,  Section  10  :  "At  the  end  of  the  paragraph  referring  to 
the  weight  charged  for  new  journal  bearings,  etc.,  add  the  words 
*  whether  repaired  on  defect  cards  or  not.'" 

This  change  is  recommended  so  that  there  will  be  an  arbitrary 
scrap  credit  for  brasses  of  all  kinds. 

On  motion  the  recommendation  of' the  committee  was  adopted. 

Rule  5,  Section  13  : 

Mr.  Smith  :  The  committee  has  a  recommendation  to  make  on 
Section  13,  Rule  5. 

''Increase  the  price  of  one  coupler,  complete,  from  ^7.50  to  $8.00. 
One  coupler  body,  from  $4.o0  to  $5.00.  After  the  word  'malleable' 
add  the  words  'or  wrought,'  making  the  section  read,  'One  coupler, 
complete,  $8.00;  one  coupler  body,  $5.00;  other  individual  parts. 
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malleable  or  wrought,  d}4  cents  per  pound;  other  individual  parts, 
steel,  4:^4  cents  per  pound.'" 

On  motion  of  Mr.  Peck,  the  recommendation  of  the  committee 
was  adopted. 

Rule  5,  Section  19  : 

Mr.  Smith  :  The  committee  has  some  suggestions  to  make.  On 
pages  32,  33,  34,  35  and  36,  Rule  5,  Section  19,  ''the  word  'renewed' 
and  the  word  '  replaced  '  seem  to  be  used  in  the  same  connection  for 
different  items. "  The  attention  of  the  Club  is  called  to  this,  as  it 
seems  to  need  revising. 

I  should  say  that  the  word  "  renew  "  means  to  restore  a  piece  to  a 
former  state,  or  to  put  in  good  condition  after  decay  or  impairment ; 
and  that  the  word  "replace  "  means  to  restore  a  piece  or  to  put  back 
to  a  former  place  or  position,  or  to  put  in  a  new  or  different  place  ; 
or,  in  other  words,  "renew"  refers  to  a  former  condition,  while  "re- 
place "  refers  to  a  former  position.  I  believe  that  the  Arbitration 
Committee  can  do  some  little  work  on  that  and  help  us  out  a  little. 

President  Hetzler  :    What  is  your  pleasure,  gentlemen  ? 

Prof.  Wm.  F.  M.  Goss  (Purdue  University)  :  Does  the  commit- 
tee make  a  definite  recammendation  ? 

President  Hetzler  :  This  is,  I  understand,  not  a  recommenda- 
tion, but  a  suggestion. 

Mr.  Smith  :  The  committee  call  the  attention  of  the  Club  to  the 
use  of  the  words.  Both  are  used  in  the  same  connection,  and  do  not 
seem  to  be  used  properly.  I  believe  that  there  have  been  different 
parts  added  to  this  section  from  time  to  time,  and  some  committees 
have  reported  to  renew  while  others  have  reported  to  replace. 

Mr.  S.  p.  Bush  (C,  M.  &  St.  P.  Ry.)  :  I  move  that  the  Club 
recommend  that  the  two  words  be  used  in  the  rules  in  accordance  with 
their  proper  grammatical  use.     That  each  be  used  in  its  proper  place. 

The  motion  was  carried. 

Mr.  Smith  :  Your  committee  would  recommend  an  addition  to 
Section  19,  Rule  5,  as  follows  : 

"Add  at  the  end  of  the  table,  'truck  transoms,  two,  wood,  re- 
placed, same  truck,  12  hours.  Charge  for  labor,  $2.40.  Same  charge 
for  both  ordinary  and  refrigerator  cars." 

The  reason  for  making  this  recommendation  is  that  it  is  frctpiently 
the  case  that  two  truck  transoms  are  removed  from  the  same  truck, 
and  under  the  ])resciit  rules  twenty  hours  can  be  charged,  when  it  wi'' 
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be  generally  admitted  that  two  hours  additional  for  replacing  the  other 
traiisoms  are  sufficient. 

On  motion,  the  recommendation  of  the  committee  was  adopted. 

Rule  5,  Section  21  : 

Mr.  Smith  :  Your  committee  would  recommend  to  add  to  the 
table  in  Section  21,  Rule  5,  Angle  cock  repaired,  20  cents."  ''Check 
valve  ground  in,  5  cents." 

These  changes  are  recommended,  as  it  is  shown  the  work  is  fre- 
quently done,  and  the  prices  are  about  correct. 

Mr.  Rhodes  :  I  would  like  to  ask  the  chairman  of  the  committee 
whether  we  will  then  have  angle  cocks  renewed  at  5  cents  and  angle 
cocks  repaired  at  20  cents — will  that  be  the  result  ? 

Mr.  Smith  :    No  ;  this  means  angle  cock. ground  in. 

Mr.  Rhodes  :    You  charge  for  the  angle  cock  ? 

Mr.  Smith  :  The  recommendation  is  for  the  labor  only  for  re- 
pairing an  angle  cock  that  is  already  on  the  car. 

On  motion  the  recommendation  of  the  committee  was  adopted. 

Rule  5,  Section  22  : 

Mr.  Smith  :  Your  committee  would  recommend  to  add  in  the 
last  paragraph  at  the  bottom  of  page  38  the  words  "and  under 
80,000"  after  60,000,  and  cut  out  the  two  words  -'or  over"  in  first 
line,  making  the  paragraph  read,  "  When  cars  of  60,000  and  under 
80,000  pounds  capacity,  and  so  stenciled,  have  trucks  with  journals  4 
inches  or  over  in  diameter  when  new,  $25.00  per  car  shall  be  added 
to  the  figures  as  given  above  for  the  values  of  car  bodies." 

And  as  a  new  paragraph,  reading  as  follows  : 

''When  cars  of  80,000  pounds  capacity  or  over,  and  so  stenciled, 
have  trucks  with  journals  5  inches  or  over  in  diameter,  when  new, 
$40.00  per  car  shall  be  added  to  the  figures  as  given  above  for  the 
values  of  car  bodies." 

On  motion  of  Prof.  Goss  the  recommendations  of  the  committee 
were  adopted. 

Rule  5,  Section  26  : 

Mr.  Smith  :  Rule  5,  Section  26,  the  committee  would  recommend 
as  follows,  on  page  40  : 

"On  the  fourth  line,  between  the  words  'construction  and  bro- 
ken,' insert  the  words  'worn-out  brasses.'  On  the  fifth  line,  between 
the  words  'bars  and  column,'  insert  the  words  'draft  timber  bolts,' 
simply  adding  to  the  section,  'worn-out  brasses  and  draft  timber 
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bolts/  as  such  items  for  which  switching  roads  may  bill  direct  against 
car  owners  for  defects  made  and  repaired  by  them." 

Mr.  Peck  :  I  would  make  the  suggestion  (I  am  on  that  commit- 
tee) that  ^'follower  plates  '  be  added.  On  a  great  many  lines  run- 
ning into  Chicago  the  followers  are  in  very  bad  condition,  and  often 
pretty  nearly  broken  in  two,  but  show  no  rough  usage.  I  would  move 
that  follower  plates  be  added  in  this  section.  I  do  not  think  it  is  un- 
fair nor  unjust. 

President  Hetzler  :  I  think  it  would  be  better  to  pass  upon  the 
recommendation  of  the  committee  first,  and  afterward  consider  that 
as  an  amendment  to  it. 

Mr.  Smith  :  I  had  hoped  somebody  else  would  get  after  my 
friend  Mr.  Peck  about  this  matter,  as  we  have  disagreed  on  this  point 
before,  because  his  road  is  a  switching  road.  They  handle  the  draft 
rigging  pretty  roughly,  and  as  they  have  no  cars  of  their  own  to  inter- 
change, I  think  when  they  break  a  follower  plate  they  ought  to  pay 
for  it. 

Mr.  Peck  :  I  differ  from  Mr.  Smith  very  materially,  whether  on 
a  switch  road  or  not.  The  road  with  which  Mr.  Smith  is  connected, 
and  many  of  the  other  roads  that  deliver  us  cars,  push  them  in 
the  yards  and  knock  them  off  their  centers,  and  they  leave  them 
there  without  knowing  anything  about  it.  I  have  made  bills  against 
them  for  knocking  cars  off  the  centers.  The  same  is  true  with  follower 
plates ;  they  break  them  in  the  same  way.  I  think  if  the  follower 
plate  is  all  right  when  delivered,  that  the  switching  load  will  not  dam- 
age it  any  more  than  the  C,  B.  &  Q.,  or  any  other  of  the  roads.  I 
have  seen  many  that  were  picked  up,  and  on  examining  them  have 
found  that  they  were  badly  damaged  or  cracked  before,  and  I  do  not 
think  it  is  unfair  to  ask  that  follower  plates  be  included  in  this  section. 

Mr.  Bush  :  I  move  the  adoption  of  the  recommendation  of  the 
committee.  Seconded. 

Presiden'I'  Hetzler:  The  motion  has  been  seconded.  All  those 
in  favor  of  the  recommendation  of  the  committee  manifest  by  saying 
aye.  (Carried. 

Rule  6,  Section  3  :  ' 

Mr.  Smi  th  :  On  page  41,  Rule  0,  Section  3,  add  a  note  after  this 
section,  reading  :  Railroad  companies  having  their  car  repairs  pooled 
shall  accept  repaired  trucks  at  any  point  within  the  territory  of 
the  pool." 
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On  motion,  the  recommendation  of  the  committee  was  adopted. 

Mr.  Smith  :  I  would  make  the  motion  that  the  report  of  the 
committee  as  amended  be  adopted  and  the  committee  discharged. 
Carried. 

The  Secretary  :  The  rules  as  amended  are  given  on  pages  367 
and  368  of  these  Proceedings,  the  changes  being  in  italics. 


REPORT  ON  PREVENTION  OF  SMOKE. 

President  Hetzler  :  We  will  next  take  up  the  report  of  the 
committee  appointed  to  investigate  the  prevention  of  smoke  by  the 
various  railroads  entering  Chicago. 

Mr.  G.  R.  Henderson,  chairman,  then  read  the  following  report: 
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Report  of  Committee 

Appointed  by  Western  Railway  Club,  October,  1899,  to  In- 
vestigate and  Report  Upon  the  Matter  of  Smoke 
Prevention  by  the  Various  Railroads 
Entering  Chicago. 

Mr.  President  and  Gentletnen  : 

At  the  October,  1899,  meeting  of  the  Western  Railway  Club  you  appointed  a 
committee  to  investigate  and  report  upon  what  is  now  being  done  in  the  matter  of 
smoke  prevention  by  the  various  railroads  entering  Chicago,  and  what  lines  should 
be  followed  to  accomplish  the  results  sought  after.  Your  committee  has  found 
this  to  be  rather  a  difficult  undertaking,  especially  the  last  portion  of  the  instruc- 
tions, as  there  seems  to  be  quite  a  diversity  of  opinion  among  the  different  motive 
power  officers  as  to  the  value  and  merit  of  the  various  devices  advocated  for  the 
purpose  of  preventing  smoke.  Some  arrangements  are  endorsed  heartily  by  cer- 
tain parties  and  are  pronounced  worthless  by  others,  while  it  is  positively  known 
that  possibly  the  best  example  of  smokeless  firing  is  given  by  a  road  that  uses  no 
device  but  the  brick  arch. 

This  being  the  case,  your  committee  finds  it  difficult  to  make  any  definite  rec- 
ommendations as  to  the  feasibility  of  mechanical  contrivances,  some  of  them 
being  so  preposterous  and  un-mechanical  that  they  could  hardly  be  seriously 
considered. 

In  order  to  get  a  complete  list  of  the  different  methods  adopted  by  the  various 
roads  entering  this  city,  the  following  questions  were  asked  of  the  motive  power 
-departments  : 

First  :  What  devices  or  appliances  are  you  using  to  prevent  smoke  on  your 
passenger,  freight  and  shifting  engines  running  into  Chicago?  Please  give  us  full 
particulars,  with  blue  prints  illustrating  said  appliances  ;  also  statement  of  kind  of 
fuel  used  and  any  other  data. 

Second  :  What  results  are  obtained  with  such  devices  as  you  may  have  in 
use,  and  what  tests  have  you  made  with  such  appliances,  and  with  what  success 
has  this  been  attended?    If  not  successful,  can  you  say  why? 

Third  :  What  policy  do  you  adopt  when  building  new  locomotives  that  will 
run  into  Chicago,  in  order  to  better  prevent  the  smoke  nuisance  in  the  way  of 
special  devices  applied  to  engines,  or  particular  size  or  arrangement  of  firebox 
or  flues? 

Fourth  :  Please  furnish  a  list  of  coals  which  you  are  using  in  this  locality,  with 
analyses  and  relative  steaming  and  smoking  values. 

We  do  not  expect  that  these  points  can  be  answered  absolutely  and  accurately. 
We  think  that  an  abstract  giving  your  views  on  the  same  will  be  of  value. 
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Fifth  :  How  do  you  look  upon  the  efficiency  of  various  firemen  in  connection 
with  the  smoke  prevention  subject,  and  what  instructions  or  orders  have  you  issued 
to  your  men  in  regard  to  this  subject  ? 

Many  of  the  replies  to  this  circular  were  very  full  and  complete,  with  draw- 
ings. With  the  exception  of  the  brick  arch,  which  is  quite  generally  used,  the  air 
injector  (or  jet  of  air  forced  into  the  firebox  through  openings  through  the  water 
space)  seems  to  be  the  favorite  method  of  smoke  reduction,  though  some  claim  that 
It  is  more  of  a  smoke  diliUer  than  a  smoke  consianer .  Most  roads  using  these  air 
je  s  report  s-  ccessful  results  when  they  are  properly  manipulated,  and  particularly 
when  used  in  connection  with  a  brick  arch.  They  are  not  claimed,  however,  to 
•produce  economic  1  results,  partly  due,  no  doubt,  to  the  fact  that  the  air  is  more 
or  less  cold  when  it  enters  the  firebox.  There  are  some  suggestions  for  heating, 
the  air  before  it  is  forced  into  the  firebox,  but  most  of  the  methods  suggested  seem 
to  your  committee  to  be  impracticable. 

Several  roads  reported  that  their  trials  of  these  air  jets  had  been  unsuccessful, 
and  especially  when  used  without  a  brick  arch. 

One  superintendent  of  motive  power  says  : 

"  I  have  not  said  as  much  in  respect  to  the  brick  arch  as  I  really  think  it 
deserves.  I  think  that  drawing  air  through  the  fire  instead  of  over  it,  and  having 
a  brick  arch  that  will  equalize  the  heat  of  the  gases  and  make  a  combustion  cham- 
ber behind  it,  will  do  a  great  deal  to  prevent  smoke  and  produce  a  more  nearly 
complete  combustion  of  the  coal." 

In  speaking  of  the  steam  jets,  he  remarks  that  he  considers  : 
"That  all  these  devices  are  more  or  less  copies  of  the  old  idea  known  as 
Clark's  steam  jet,  although  having  a  number  of  other  trade  names.  They  are  all 
effective  in  reducing  smoke,  although  this  is  done,  I  believe,  at  the  expense  of 
economy  in  coal  consumption.  The  efficiency  of  these  devices  also  depends  upon 
the  intelligence  with  which  the  firemen  handle  them,  and  it  may  be  truly  said  that 
an  effective  smoke  prevention  is  very  largely  in  the  hands  of  the  fireman.  " 

*  *  *  *  *  *  *  *  *  * 

"  Authorities  on  combustion  seem  to  agree  that  steam  is  not  a  good  thing  to 
introduce  in  the  fire,  and  that  in  introducing  air,  as  under  an  induced  jet,  there  is  no 
real  combination,  unless  the  air  is  heated  up  to  about  the  temperature  of  the  gases 
in  the  firebox. ' ' 

In  regard  to  the  new  engines  built  for  service  in  and  around  Chicago,  prac- 
tically all  the  roads  are  equipping  these  engines  with  one^or  more  of  these  devices, 
mostly  consisting  of  brick  arches  and  air  jets.  In  addition,  some  of  the  roads  are 
providing  boilers  with  large  grate  areas  and  heating  surfaces,  the  grates  in  some 
cases  being  as  wide  as  six  feet.  Of  course,  only  certain  types  of  engines  permit 
this  arrangement,  and  its  use  is  limited.  A  firebox  over  ten  feet  in  length  is 
handled  with  difficulty,  so  that  there  is  practically  a  limit  to  the  size  of  grate, 
unless  a  special  construction  like  the  Wooten  is  gone  into,  and  this  type  has  some 
disadvantages. 

The  smoking  of  coals  depends  largely  upon  their  composition.  Those  high  in 
fixed  carbon  and  low  in  volatile  matter,  like  the  Pocahontas,  of  southwestern  Vir- 
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ginia,  will  produce  little  smoke.  The  Pocahontas  is,  in  fact,  advertised  as  a 
smokeless  coal.  It  contains  from  75  to  80  per  cent  of  fixed  carbon,  and  about  20 
per  cent  of  volatile  matter.  The  Illinois  coals  have  about  half  as  much  fixed  car- 
bon and  twice  as  much  volatile  matter  It  is  not  always  the  fact,  however,  that 
the  best  coal  for  heating  is  the  freest  from  smoke.  Coal  in  th.2  fine  or  slack  con- 
dition will  generally  be  more  difficult  to  control  in  this. direction  than  if  broken  in 
proper  sized  lumps,  because  there  is  less  opportunity  for  the  air  to  pass  through 
the  grates. 

The  railroads  entering  Chicago  use  a  great  variety  of  coals.  Those  roads  run- 
ning east  and  south  naturally  draw  from  a  different  territory  than  those  extending 
to  the  west  and  northwest.  One  road  reports  drawing  altogether  from  over  one 
hundred  mines,  and  in  times  of  a  scarcity,  the  inferior  grades  are  of  necessity 
bought  for  consumption  in  this  neighborhood.  Some  roads  in  the  east  have  the 
advantage  of  coke  and  anthracite  where  the  prices  are  as  low  or  perhaps  lower  than 
bituminous  coal,  but  they  would  be  practically  prohibitive  for  railroads  here,  even 
more  so  than  for  factories,  as  many  of  the  former  burn  upward  of  1,000,000  tons 
a  year.  Some  of  the  eastern  roads  advise  that  they  have  difficulty,  and,  in  fact, 
cannot  obtain  a  sufficient  quantity  of  coke  for  their  needs.  Under  these  conditions 
the  outlook  for  coke  fuel  in  the  west  is  not  very  encouraging,  until  some  new 
sources  of  coke  supply  are  available  at  low  cost. 

The  importance  of  careful  firing  is  recognized  by  all  the  roads  reporting  to 
your  committee,  the  general  sentiment  obtaining  that  a  good  fireman  without  a 
special  device  is  productive  of  better  results  than  any  of  these  devices  poorly 
managed. 

Nearly  all  c  f  the  roads  have  not  only  issued  concise  instructions  to  their 
engineers  and  firemen  from  time  to  time,  but  it  is  a  common  practice  to  select 
expert  firemen  and  employ  them  to  travel  on  the. engines. and  explain  and  illustrate 
the  proper  methods  of  firing  to  those  who  are  less  expert  in  the  matter.  Nor  can 
all  be  done  by  the  fireman, — the  engineer  must  also  assist,  both  by  handling 
the  engine  in  an  intelligent  manner  and  by  communicating  constantly  with  the 
fireman.  In  fact,  to  produce  the  best  results,  there  must  be  a  hearty  co-operation 
between  those  concerned.  The  engineer  should  be  quick  to  appreciate  the  effects 
of  his  manipulations  on  the  fire  and  regulate  the  "cut-off  "  and  throttle  as  far  as 
possible  to  produce  the  best  results,  keeping  his  fireman  informed  of  his  intended 
movements.  The  fireman  should  be  on  the  alert  to  take  every  advantage  of  the 
physical  conditions  of  the  road  or  any  cessation  in  the  work  and  should  fire  lightly 
and  regularly, — not  five  or  six  shovelfuls  with  a  rest  in  between,  but  with  one 
shovelful  at  a  time  and  the  door  closed  gradually — that  is,  cracked  for  a  few  sec- 
onds until  there  is  sufficient  air  to  consume  the  fresh  distillates  and  then  closed 
completely, except  where  a  damper  or  register  in  the  door  is  employed.  The  gauge 
should  be  scrutinized  every  few  minutes  and  the  supply  of  air  regulated  principally 
by  the  dampers ;  the  blower  and  smoke  consumer  must  be  ready  for  instant  use  on 
the  closing  of  the  throttle,  as  this  is  the  time  that  the  greatest  volume  of  smoke  is 
likely  to  be  produced. 

In  order  to  effect  these  results,  however,  the  motive  power  officials  must  per- 
ff)rm  their  part.  In  European  countries  it  is  considered  dangerous  to  make  a  man 
on  an  engine  too  comfortable,  as  such  an  arrangement  may  make  him  careless  in 
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his  work  ;  the  theory  obtaining  on  this  side  of  the  Atlantic,  however,  is  that  the 
more  comfortably  a  man  is  installed,  the  better  can  and  will  he  attend  to  his 
duties.  With  this  end  in  view,  fire  doors  should  be  at  a  convenient  height  and  of 
a  suitable  size,  the  steam  gauge  should  be  in  comfortable  view,  both  by  day  and 
night,  the  blower  or  smoke  consumer  valves  should  be  quick  acting  and  convenient 
of  access  from  the  foot  plate,  and  water  gauges  should  be  arranged  for  constant 
observation.  Sloping  sides  to  the  tank, and  coal  properly  broken  up,  will  also  facili- 
tate the  work  so  that  the  man  with  the  shovel  can  give  his  complete  attention  to 
firing  and  other  necessary  duties.  Many  engines  are  so  inconveniently  arranged 
in  the  cab  that  it  is  almost  preposterous  to  expect  and  ask  good  results,  and  a  ride 
on  the  engine  will  often  show  the  unintelligent  manner  in  which  the  fittings  have 
been  placed. 

The  brick  arch  should  be  properly  located,  and  if  smoke  consumers  in  the 
form  of  air  or  steam  jets  are  determined  upon,  they  should  be  maintained  in  good 
condition.  Intelligent  instructions  should  be  given  to  all  enginemen,  and  they 
should  be  taught  and  expected  to  take  an  interest  in  the  results  of  their  work.  Indi- 
vidual fuel  reports  will  show  the  economy  of  the  different  crews,  on  similar  runs, 
and  may  be  considered  some  index  to  the  smoke  consumption  obtained.  In  order 
to  illustrate  the  methods  adopted  by  some  of  the  larger  roads  entering  this  city,  a 
few  extracts  from  their  circulars  to  engineers  and  firemen  are  here  reproduced. 
The  Northwestern  circular  was  issued  in  February,  1895.  While  this  was  largely 
in  the  interest  of  fuel  economy,  it  contained  this  pertinent  clause  : 

"  Firemen  should  always  be  careful  not  to  put  in  too  much  coal  at  a  time,  but 
should  fire  evenly  and  regularly.  It  is  not  good  practice  for  any  fireman  (nor  is  he 
a  good  fireman  that  will  do  it)  to  put  in  five  or  six  scoops  at  a  time,  and  then  look 
at  the  volume  of  black  smoke  that  rolls  out  of  the  stack.  Black  smoke  is  coal,  and 
whenever  this  is  seen  coming  from  the  stack,  it  means  that  the  fireman  that  does 
it,  is  pretty  well  down  to  the  bottom  of  the  list  on  coal  consumption." 

The  instructions  issued  by  the  Grand  Trunk  include  the  following  : 
"Firemen  must  fire  lightly  and  avoid  heavy  firing,  and  the  fire  door  must  be 
closed  after  each  shovelful  when  the  locomotive  is  working." 

"  Firemen  must  anticipate  their  work  and  supply  the  coal  to  the  fire  accord- 
ingly before  reaching  a  regular  shutting  off  point,  put  in  a  slightly  heavier  fire  long 
before  shutting  off,  so  that  the  fuel  will  begin  to  burn  and  not  give  off  black  smoke 
when  the  supply  of  air  is  checked.  If  a  stop  is  made  at  any  place  where  green 
coal  is  on  the  fire,  apply  the  blower  before  the  steam  is  shut  off,  then  as  soon  as 
the  throttle  is  closed,  open  the  door  slightly  on  the  latch,  and  reduce  the  blower 
throttle  sufficiently  to  prevent  the  black  smoke  and  waste  of  steam  through 
the  pops. " 

"  In  reference  to  the  proper  method  for  the  distribution  of  the  bituminous 
coal  over  the  locomotive  grate  surface,  that  we  may  obtain  the  most  efficient 
results  and  avoid  the  forming  of  wasteful  gases  which  issue  from  the  stack  when 
black  smoke  is  produced,  a  set  of  rules  cannot  be  given.  However,  skillful  fire- 
men will  note,  immediately  upon  opening  the  furnace  door,  where  the  fire  is  at  the 
least  depth  on  the  grates  and  burns  with  the  most  incandescent  flame,  that  fresh 
fuel  scattered  over  such  a  portion  of  the  grates  will  give  the  best  results. '' 
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The  Michigan  Central  notice  is  as  follows  : 

"The  ordinance  of  the  city  of  Chicago  requires  us  to  fire  our  locomotives 
without  making  any  black  smoke.  It  is  imperative  that  we  insis:  that  all  road  and 
switch  engines  running  in  the  limits  of  the  city  of  Chicago,  be  fired  on  the  '  one 
shovelful  system,'  and  any  failure  to  do  so  will  result  in  the  discipline  of  the  em- 
plo)e  at  fault.  We  know  that  black  smoke  can  be  prevented  by  careful  firing,  and 
demand  that  it  be  done." 

Besides,  all  enginemen  are  presented  with  Sinclair's  "Burning  Soft  Coal 
without  Smoke"  which  treats  of  methods  in  use  on  the  B.,  C.  R.  &  N.  Railway 
and  which  are  practically  the  same  as  those  already  suggested  in  the  foregoing, 
report. 

In  1892  the  Illinois  Central  issued  this  notice  to  enginemen  : 

"  All  engines  running  into  Chicago  are  to  be  equipped  with  smoke  consumers, 
and  it  is  very  important  that  enginemen  use  them  whenever  necessary  for  the  pre- 
venfion  of  black  smoke  within  the  city  limits  of  Chicago. 

"  Those  who  do  not  fully  understand  the  working  of  this  device  will  call  upon 
the  master  mechanic  or  inspector,  who  will  give  them  the  necessary  information. 

"It  is  the  duty  of  enginemen  to  see  that  smoke  consumers  are  used  and  kept 
in  proper  condition,  and  they  will  be  held  personally  responsible  for  the  condition 
and  operation  of  the  same,  as  well  as  any  violation  of  the  'Smoke  Ordinance.'  " 

Other  circulars  and  bulletins  of  this  nature  have  been  issued  from  time  to  time 
by  the  various  railways. 

In  connection  with  this  subject,  it  should  be  borne  in  mind  that  many  of  the 
larger  roads  running  into  Chicago  use  from  500  to  700  tons  of  coal  per  day,  and 
the  difficulty  of  obtaining  at  all  times  the  desired  quality  of  fuel  can  readily 
be  appreciated. 

Then,  of  necessity,  new  firemen  must  occasionally  be  employed,  and  as  good 
results  can  hardly  be  expected  from  inexperienced  men. 

The  question  naturally  arises  :  How  does  the  smoke  nuisance  and  its  treat- 
ment in  Chicago  compare  with  other  cities  ? 

The  statutes  of  the  city  of  Cincinnati  are  practically  identical  with  those  of 
Chicago,  yet  we  find  that  few  roads  entering  that  city  use  any  special  device  for 
reducing  the  amount  of  smoke,  or  provide  any  definite  arrangements  on  new  loco- 
motives. The  firemen,  however,  are  instructed  carefully,  and  good  results  are 
reported. 

One  road  running  into  Cincinnati  and  St.  Louis  advises  that  "it  believes 
with  an  efficient  fireman  more  can  be  accomplished  than  with  any  device  it 
has  tried."  Instructions  to  its  firemen  are  to  fire  not  more  than  two  shovel- 
fuls, preferably  one,  and  to  leave  the  door  partly  open  for  a  few  seconds  after 
putting  in  fresh  fire. 

Another  road  reports  as  follows  : 

"We  have  thus  far  been  able  to  demonstrate  to  the  smoke  inspectors  at  Cin- 
cinnati and  Indianapolis  that  the  average  locomotive  can  be  fired  with  one  shovel- 
ful of  coal  in  the  city  limits,  and  where  this  is  done  it  has  satisfied  them  that  we. 
are  accomplishing  everything  in  our  power." 
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And  again,  from  a  road  running  into  St.  Louis  : 

"  In  reply,  desire  to  advise  that  we  have  tried  a  number  of  the  so-called  smoke 
preventing  devices  upon  our  engines  running  into  the  union  stations  at  St.  Louis 
and  Kansas  City,  but  with  no  appreciable  results  as  far  as  regards  diminishing  the 
smoke  nuisance.  Our  best  success  in  the  abatement  of  smoke  has  been  accom- 
plished by  the  exercise  of  care  on  the  part  of  the  enginemen  in  the  handling  and 
firing  of  the  engines  inside  the  city  limits,  and  the  further  exercise  of  special  cau- 
tion while  in  the  train  shed  at  union  station,  St.  Louis.  By  such  methods  we 
have  reduced  the  smoke  nuisance  to  a  minimum.  In  my  opinion,  careful  firing  and 
handling  of  the  engine  is  the  most  efficient  smoke  preventive.  " 

As  far,  then,  as  the  western  cities  are  concerned,  it  seems  that  more  attention 
is  given  to  the  subject,  both  by  the  city  authorities  and  by  the  railway  officials, 
and  that  better  lesults  are  reached  in  Chicago  than  elsewhere.  Furthermore, 
motive  power  men  in  Chicago  seem  willing  and  anxious  to  solve  the  problem  of 
better  combustion  and  smoke  prevention,  and  at  the  present  time  quite  a  number 
of  interesting  experiments  on  a  practical  scale  are  under  way. 

In  regard  to  the  eastern  cities,  Philadelphia  has  no  law  on  the  subject,  proba- 
bly due  to  the  fact  that  anthracite  coal  is  the  predominating  fuel  in  that  locality. 
Many  of  the  locomotives,  however,  burn  bituminous  coal.  \ 

New  York  and  Boston  both  have  ordinances  requiring  furnaces  to  consume 
their  own  smoke  ;  the  principal  roads  entering  these  cities  depend  largely  upon  the 
brick  arch  and  careful  firemen,  and  Sinclair's  book,  already  mentioned,  is  distrib- 
uted and  traveling  firemen  employed  to  instruct  the  men. 

The  proximity  of  the  anthracite  coal  fields  ofters  a  comparatively  cheap 
smokeless  fuel  to  eastern  roads,  and  yet  much  soft  coal  is  used  in  that  locality. 
Coke  is  also  used,  to  a  limited  extent,  and  this  is,  of  course,  smokeless.  The 
Boston  &  Maine  Railroad,  which  has  experimented  largely  with  this  fuel,  report 
as  follows  : 

"Coke,  as  we  receive  it,  is  the  most  satisfactory  solution  of  the  smoke  prob- 
lem of  anything  we  have  yet  seen.  The  absence  of  a  larger  supply  of  this  fuel  at 
the  present  time  is  the  only  reason  for  its  not  being  used  on  a  greater  number  of 
our  engines.  Provided  coke  can  be  obtained  at  a  reasonable  price  and  of  suitable 
quality,  and  with  engines  properly  proportioned  for  burning  same,  I  would  place  it 
first,  as  the  best  and  easiest  solution  of  the  smoke  problem. 

"  In  the  economical  burning  of  bituminous  coal  and  prevention  of  smoke,  we 
look  upon  the  personal  equation  of  our  engineers  and  firemen  as  most  important, 
and  we  have  been  and  are  continually  laboring  to  raise  their  standard  and  educate 
them  on  11  points  connected  with  this  matter.  We  have  men  engaged  unremit- 
tingly in  instructing  our  enginemen  by  classes,  and  also  our  firemen,  and  we  are 
prepared  to  say  that  we  think  the  efforts  well  rewarded  and  the  results  material, 
and  commend  it  to  others  for  regular  diet  who  have  not  acted  similarly." 

In  conclusion,  your  committee  begs  to  state  that  it  believes  it  has  covered  the 
subject  assigned  to  it,  in  as  full  a  way  as  is  possible  with  the  data  at  hand,  and 
that  it  has  pointed  out  what  are  the  most  promising  lines  to  follow  in  order  to 
accomplish  .the  desired  end. 
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The  blue  prints  and  other  information  forwarded  to  your  committee  may  be 
examined  by  those  interested,  upon  application  to  the  chairman  of  the  committee. 

G.  R.  Henderson,  Chairman. 
R.  A.  Smart, 
R.  D.  Smith, 
J.  C.  McMynn, 

J.  W.  LUTTRELL, 

Committee. 

Chicago,  March  21,  1900. 


President  Hetzler:  You  have  heard  the  report  of  the  commit- 
tee, gentlemen  ;  what  is  your  pleasure? 

Moved  by  Mr.  Peck  that  the  report  be  adopted.  Seconded. 

Mr.  Henderson  :  We  have  the  pleasure  of  having  with  us  Dr. 
Reynolds  and  Mr.  Schubert.  I  think  they  inaugurated  this  subject 
last  fall,  and  I  think  we  all  would  be  glad  to  hear  them  make 
some  remarks. 

Dr.  Arthur  R.  Reynolds  (Commissioner  of  Health,  Chicago)  : 
Mr.  Chairman,  and  members  of  the  Club,  I  want  to  express  my  appre- 
ciation of  the  effort  of  this  committee.  I  believe  that  it  has  done  an 
admirable  work,  and  believe  it  has  furthered  very  materially  the  ques- 
tion of  smoke  prevention  upon  engines.  I  had  hoped  that  they  might, 
perhaps,  discuss  the  coking  of  Illinois  coal ;  however,  I  presume  thalf 
question  is  still  in  the  formative  state. 

I  had  hoped  for  an  opinion  from  this  committee,  too,  on  the  ques- 
tion of  coal,  that  is,  what  grade  of  coal  the  railroads  ought  to  use  ; 
whether  it  is  possible  to  burn  the  cheap  Illinois  fuel,  and  do  it  with- 
out making  smoke.  I  cannot  discuss,  of  course,  the  mechanical  part 
of  the  paper,  but,  on  the  whole,  I  think  the  subject  has  been  admirably 
treated,  and  I  feel  very  grateful  indeed  to  the  Club  for  its  efforts. 

Mr.  John  C.  Schuher'J'  (Chief  Smoke  Inspector):  I  believe  the 
discussion  that  was  brought  out  here  last  October  is  going  to  result  in 
some  good.  The  committee  has  covered  nearly  every  point  that  can 
be  covered,  as  far  as  we  have  gotten.  I  believe,  if  you  will  allow  the 
suggestion,  that  you  allow  the  committee  on  smoke  nuisance  to  live  a 
little  longer,  it  will  result  in  more  good.  The  reason  for  asking  that 
is,  that  about  three  months  ago  I  paid  a  visit  to  I'ittsburg  and  saw  a 
locomotive  in  operation — a  locomotive  that  did  admirable  work. 
The  ])lan  was  something  entirely  different  from  anything  tried  in  this. 
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part  of  the  country.  I  tried  very  hard  to  get  the  inventor  to  come  to 
Chicago  and  equip  a  locomotive  and  show  it  to  the  railroad  men  here. 
The  locomotive  equipped  at  Pittsburg  is  owned  by  the  B.  &  O.  road, 
and  is  used  for  switching  passenger  coaches  in  the  depot  there.  The 
construction  is  very  simple,  and  the  statement  was  made,  and  I  be- 
lieve it  can  be  verified  (at  least  some  parts  of  it  I  saw  myself),  that 
there  were  no  cinders  thrown  from  the  locomotive  to  speak  of  ;  in 
fact,  I  noticed  none  at  all;  the  fire  required  cleaning  just  once  every 
twenty-four  hours,  and  the  claim  was  made  that  the  locomotive 
consumed  one  and  one-half  tons  of  coal  less  a  day  than  before  it 
was  equipped. 

I  wrote  last  week  to  the  inventor,  Mr.  Hughes,  asking  him  to  be 
here  and  attend  this  meeting  and  tell  you  something  about  it,  or 
make  some  arrangement  by  which  it  can  be  tried ;  either  brought 
here,  or  one  equipped  in  this  town.  I  believe  the  thing  is  started  in 
the  right  direction.  I  believe  a  great  deal  of  smoke  could  be  pre- 
vented by  the  use  of  this  device.  Still,  that  would  be  a  thing  for 
those  gentlemen  who  are  more  conversant  with  a  locomotive  to  know 
whether  it  was  practicable  or  not.  From  what  I  saw  there  I  was  very 
much  pleased  with  it.  I  have  the  blue  print,  which  I  will  be  glad  to 
turn  over  to  this  committee  to  use,  if  it  is  desired,  and  they  could  go 
on  and  investigate  this  matter. 

I  also  want  to  say  that  about  six  months  ago  I  was  called  upon  by 
Mr.  Westlake,  the  old  inventor  Westlake,  formerly  of  the  Adams  & 
Westlake  Company.  He  told  me  of  a  device  that  he  was  perfecting 
then,  in  Brooklyn,  which  he  believed  would  do  away  with  all  smoke 
on  either  a  locomotive  or  on  any  device.  The  idea  was  to  feed  coal 
dust  or  ground  coal  through  a  hopper  on  to  the  fire.  At  that  time  it 
struck  me  the  idea  was  right;  now  I  am  positive,  because  we  have 
today,  within  fifteen  miles  of  Chicago,  a  furnace  equipped  with  a 
hopper  somewhat  similar  to  Mr.  Westlake's,  the  Schwartzkopf  device, 
that  is  being  used  in  England,  Germany  and  France.  I  saw  one  last 
Thursday  afternoon  ;  I  visited  the  factory  and  saw  them  feed  the 
ground  coal  in  this  way.  They  simply  took  a  piece  of  brick,  threw 
it  into  the  combustion  chamber  and  began  to  feed  this  coal  dust  from 
a  hopper,  and  the  flame  that  came  was  just  like  gas,  absolutely 
smokeless.  It  could  be  made  to  smoke  if  you  wanted  it  to  smoke, 
but  properly  operated,  there  was  no  more  smoke  than  there  would  be 
from  a  cigar  that  was  not  being  drawn  too  strongly.     The  contriv- 


340 


Proceedings  Western  Railway  Club 


ance  was  a  simple  one,  can  be  seen  at  any  time,  and  I  think  it  will 
pay  you,  gentlemen,  to  visit  this  plant  to  see  it  in  operation  ;  it  is 
something  that  is  radically  new,  and  I  believe  will  solve  the  question 
of  coal  when  you  get  a  plant  that  will  grind  up  the  coal.  The  diffi- 
culty they  now  find  is  that  it  costs  them  about  two  dollars  to  grind 
this  coal ;  but  it  can  be  done,  if  properly  equipped,  for  about  twenty 
cents  a  ton.  When  that  is  once  in  operation,  I  do  not  think  we  will 
have  any  more  trouble  from  smoke. 

These  gentlemen  have  not  tried  it  on  a  locomotive,  but  it  is 
very  similar  to  Mr.  Westlake's  device,  and  Mr.  Westlake  claims  for 
his  device  that  it  absolutely  controls  all  smoke  on  the  locomotive. 
Those  are  two  things  I  believe  your  committee  ought  to  investigate. 
They  are  building  a  station  in  Brooklyn  which  will  be  completed  the 
first  of  May,  and  it  will  then  be  seen  whether  the  work  expected  from 
it  will  be  accomplished.  For  that  reason  I  suggest  that  your  com- 
mittee, which  has  done  a  great  deal,  I  think,  to  help  the  city  of 
Chicago  in  quieting  the  dissatisfaction  there  is  about  smoke  from 
locomotives,  should  continue  its  investigations.  I  think  a  great  deal 
of  good  will  result.  I  think  you  have  started  in  in  the  right  direc- 
tion, and  I  do  not  believe  there  has  been  near  so  much  smoke  as 
there  was  last  October.  Occasionally  the  boys  get  away  from  us, 
but  as  a  rule  we  get  very  few  reports  where  there  is  dense  smoke  or 
careless  firing. 

Mr.  Rhodes  :  It  seems  to  me  that  the  information  just^given  is 
useful  and  interesting,  and  that  the  committee  might  do  some  more 
work,  in  place  of  dismissing  them. 

Those  of  us  who  have  had  charge  of  planing  mills  know  that  when 
a  fire  starts  in  a  planing  mill,  the  impalpable  dust  that  is  in  there 
ignites  at  once  and  quickly  becomes  a  sheet  of  flame.  Those  of  us 
who  have  been  connected  with  the  coal  busines  know  that  there  is 
nothing  more  dangerous  on  a  coal  tipple  than  a  spark  ;  the  impalpa- 
ble dust  throughout  the  coal  tipple,  if  any  fire  takes  place,  all  becomes 
ablaze  at  once  ;  and  you  generally  find,  if  you  go  on  coal  tipples, 
fre(juent  notices  that  no  matches  are  allowed  to  be  struck,  and  no 
smoking  is  allowed  under  any  condition.  1  should  be  very  much 
interested  in  hearing  the  committee's  investigation  of  a  heating 
device  or  ])lant  that  c()ntemj)lates  the  use  of  this  coal  dust  for  fuel. 

Mr.  Pk(  k  :  I  agree  with  Mr.  Rhodes,  for  the  reason  that  while 
they  get  a  great  many  devices  on  stationary  engines  or  marine 
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engines,  where  the  draft  is  the  same  for  twenty-four  hours,  thirty-six 
hours,  or  whatever  time  they  are  working,  on  a  locomotive  it  is 
changed  every  time  the  engineer  moves  the  throttle  or  changes  the 
lever.  A  soft  coal  burning  engine  may  be  consuming  smoke  entirely 
as  it  goes  along,  but  the  engineer  may  be  blocked,  or  may  come  to  a 
semaphore,  the  steam  is  shut  off,  and  the  consequence  is,  we  will 
have  smoke — we  can  not  avoid  it  for  the  time  being.  If  there  is  any 
such  device  for  a  locomotive  as  for  the  boiler  flue  plants,  it  might 
be  a  good  thing.  I  have  never  seen  it.  I  have  never  seen  a  boiler 
flue  equipped  in  that  way,  and  I  think  it  is  the  same  way  with  the 
draft  end  consuming  the  coal.  Probably  at  the  place  in  Pittsburg 
that  Mr.  Schubert  speaks  of,  they  have  different  coal.  We  use  an 
Illinois  coal  and  we  can  not  coke  that,  and  we  could  not  well  bring 
other  kinds  of  coal  here  and  coke  it.  The  coal  here  used  is  gener- 
ally a  mine  run  coal,  and  if  there  are  strikes,  or  any  trouble,  we  have 
to  use  whatever  we  can  get;  we  try  to  do  the  best  we  can,  and  if 
there  is  anything  more  that  we  can  do,  we  will  be  glad  to  do  it.  I 
told  Mr.  Schubert  that  I  would  try  any  experiment  that  he  chose  to 
bring  before  us.  We  have  spent  a  great  many  hundred  dollars  so 
far,  and  I  told  him  we  would  spend  a  few  more  if  we  could  do  some 
good. 

Mr.  T.  S.  Reilly  (^Raihvay  and  Engineering  Review)  :  I  was  in 
Pittsburg,  two  or  three  weeks  ago,  and  saw  the  device  that  Mr.  Schu- 
bert speaks  of,  but  I  did  not  see  the  switching  engine  to  which  it  had 
been  applied.  They  had  it  on  a  stationary  boiler  in  the  shop,  and  I  guess 
you  have  all  seen,  in  some  of  the  journals,  a  description  of  the  device, 
which  consists  of  a  perforated  casting  about  eight  inches  high,  resting 
against  the  sheet  at  its  top,  and  about  four  inches  away  from  the  sheet  at 
the  bottom, which  rests  upon  the  grates,  the  plates  extending  all  around 
thebox,  there  being  suitable  piping  to  throw  jets  of  air  or  steam  through 
the  perforations  out  into  the  body  of  the  flame.  I  did  not  meet  Mr. 
Hughes,  but  went  over  to  the  shop  where  the  boiler  was,  and  on  the 
way  noticed  that  the  black  smoke  was  pouring  out  of  the  stack.  I 
went  in  and  talked  to  the  fireman  about  it.  He  said,  "Oh,  the 
steam  jet  is  not  on,"  went  over  and  turned  on  the  steam  jet  and  said, 
"  Now,  look  at  it."  It  did  the  work  as  soon  as  the  steam  jet  was  run- 
ning ;  it  kept  down  the  smoke,  but  I  did  not  see  there  was  any 
advantage  gained  over  the  jet  device  that  we  have  which  is  placed  in 
the  throat  sheet  water  leg.    We  shut  off  the  jet  and  put  it  on  several 
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times,  and  the  smoke  would  come  or  go,  according  as  that  jet  was 
used  or  not.  I  do  not  know  whether  they  have  jets  in  the  switch 
engine,  but  I  supposed  they  had,  as  it  appeared  to  be  necessary  in 
order  to  make  the  device  work.  This  boiler,  I  will  say,  is  forced 
more  than  it  should  have  been  ;  they  had  to  force  it  in  order  to  get 
more  horse  power  out  of  it  than  it  was  designed  to  furnish.  I  do  not 
believe  the  thing  is  going  to  be  a  great  success,  because  it  is  pretty 
well  settled  that  one  of  the  main  things  in  solving  the  question  of 
smokeless  soft  coal  burning  in  the  locomotive  is  to  increase  the  grate 
area,  and  this  device  decreases  it.  It  will  cut  off  about  four  inches  on 
the  inner  side  of  the  box  along  each  side  and  in  front  and  back  the 
same,  so  that  there  are  several  square  feet  of  grate  area  cut  out, 
Avhich,  of  course,  means  that  you  must  burn  the  coal  at  so  much 
higher  a  rate,  and  in  a  locomotive  where  you  are  burning  at  too 
high  a  rate  I  do  not  see  where  you  are  going  to  gain  anything.  Of 
■course  you  can  check  your  smoke  down  by  using  a  jet,  but  I  do  not 
see  that  you  are  gaining  very  much  out  of  the  device.  I  do  not  see 
that  we  shall  be  enabled  to  derive  any  more,  if  as  many,  benefits 
from  this  device  than  is  obtained  at  present  from  other  forms  of  jet 
devices,  especially  since  the  device  in  question  decreases  the  grate 
area,  so  desirable  to  have. 

President  Hetzler:  Mr.  Peck's  motion  as  made  and  seconded 
is,  that  the  report  of  the  committee  be  accepted  and  the  committee 
discharged.  If  there  are  no  further  remarks,  all  those  in  favor  of  tho 
motion  will  manifest  by  saying  aye. 

The  Chair  being  in  doubt,  a  rising  vote  was  taken,  and  the  motion 
declared  lost. 

A  motion  that  the  report  of  the  committee  be  accepted  and  the 
committee  continued  was  seconded. 

Mr.  Henderson  :  I  would  like  to  file  an  objection  to  that.  The 
committee  has  had  considerable  labor  in  this,  and  if  you  want  the 
work  continued  I  think  it  would  be  better  to  appoint  another  commit- 
tee. To  have  the  same  work  turned  back  is  rather  discouraging  to  a 
committee.  I  think  we  have  all  been  in  that  boat  before  where  we 
have  heard  committees  report  and  then  have  tried  to  refer  the  work 
back  to  them  again.  I  think  if  you  desire  the  work  to  be  continued 
it  would  be  better  to  appoint  a  new  committee. 

Mr.  Ira  C.  Huhbeel  (K.  C,  P.  &  G.  R.  R. )  :  I  understand  the 
Club  highly  appreciates  the  work  that  the  committee  has  already 
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done,  and  the  Chair  is  in  doubt  with  regard  to  his  ability  to  select  a 
more  able  committee,  and  therefore  we  desire  to  continue  the  present 
one,  with  thanks  for  the  work  already  done.  (Applause.) 

Mr.  S.  p.  Bush  :  I  would  like  to  supplement  those  remarks  with 
a  word  or  two  more,  and  that  is,  that  I  do  not  think  the  Club  intends 
that  the  committee  shall  be  burdened  with  continuous  investigation, 
but  after  the  remarks  that  we  have  had  from  the  Health  Commis- 
sioner and  the  Smoke  Inspector,  I  think  the  Club  would  like  to  feel 
that  the  committee  will  be  on  the  lookout  for  such  devices  as  may  be 
brought  forth  and  developed,  and  that,  as  something  comes  along  of 
that  kind,  they  might,  without  much  effort,  be  willing  to  report  it. 

The  motion  to  continue  committee  was  carried. 


HANDLING  STOREHOUSE  MATERIALS. 

President  Hetzler  :  This  finishes  up  the  reports  of  the  com- 
mittees. We  will  next  take  up  the  subject  of  ''Improved  methods 
and  facilities  for  handling  materials  from,  through  and  between 
various  shops  and  storehouses,  and  accounting  for  same,"  by  Mr. 
John  M.  Taylor. 

Mr.  Taylor  then  read  the  following  paper  : 
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Improved  Methods  and  Facilities  for  Handling  Materials 
From,  Through  and  Between  Various  Shops  and 
Storehouses,  and  Accounting  for  Same. 

By  John  M.  Taylor 

General  Storekeeper,  Illinois  Central  R.  R.  Co. 


If,  in  assigning  the  above  subject  to  me  the  initial  word  "  improved  "  had  been 
omitted,  I  would  feel  less  hesitancy  in  presenting  a  paper  on  the  subject  to  the 
members  of  the  Western  Railway  Club.  I  am  sure  that  the  experience  and  observa- 
tion of  others  are  the  same  as  mine,  namely,  a  great  many  systems  are  in  vogue,  all 
of  which  have  their  good  features. 
Main  Objects  The  chief  ends,  however,  to  be  attained  in  a  well  regulated  storehouse,  sum- 
Attained,  med  up,  are  as  follows  : 

1 .  The  smallest  amount  of  money  invested  in  material,  that  is  possible,  with- 
out delaying  work.  Every  dollar  over  this  means  dead  capital  or  waste  of  com 
pany's  money. 

2.  The  proper  care  of  material  while  in  store — seeing  that  it  is  not  wasted 
or  damaged. 

3.  To  see  that  orders  made  on  the  storehouse  are  executed  promptly. 

4.  That  receipts  and  disbursements  are  looked  after  properly,  and  cost  of 
•          handling  kept  to  a  minimum. 

If  I  succeed  in  advancing  any  ideas  that  will  assist  in  bringing  about  the  re- 
sults mentioned,  I  will  feel  that  my  efforts  have  not  been  entirely  in  vain. 

SHOP  OR  STOREHOUSE  REQUISITIONS  FOR  MATERIAL. 

Trouble         One  essential  feature  for  the  successful  carrying  of  small  stock,  is  the  proper 

Arising^frmn  i;iandling  of  requisitions,  from  the  time  they  are  made  by  division  storehouse  or  shop 

Handling  until  they  reach  general  storehouse  or  purchasing  department.  This  done,  and 
Requisitions,  ,  .  .  ,     .  .  ^  ,.  i     ,         ,      r  i 

prompt  shipment  afterward  given,  insures  prompt  delivery,  and  when  the  tact  has 

been  demonstrated  by  experience  that  you  will  be  given  prompt  delivery  of  mate- 
rial, you  can  take  more  charlces  on  small  stock,  as  you  do  not  have  to  figure  on  so 
many  days  ahead. 

The  delay  in  handling  of  requisitions,  and  the  uncertainty  of  getting  material 
are  responsible  for  a  large  per  cent  of  the  money  tied  up  in  storehouse  stock. 

The  principal  delay  on  some  of  the  roads  is  owing  the  number  of  different 
offices  through  which  requisitions  have  to  pass  for  approval.  ■  For  instance,  requisi- 
tions go  from  division  storehouse  or  shop  to  division  superintendent,  then  to  super- 
intendent of  motive  power,  from  there  to  general  storehouse,  and  in  the  event  of 
any  material  that  may  be  required  sent  division  storehouse  by  purchasing  depart- 
ment, it  is  re-ordered,  going  to  superintendent  of  motive  power,  and  in  turn  to 
general  superintendent,  to  general  manager,  and  finally  to  purchasing  agent,  and 
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with  several  days'  delay  that  is  liable  to  occur  at  different  offices  on  account  of 
absence  of  approving  officers,  requisitions  will  frequently  reach  purchasing  de- 
partment from  two  to  four  weeks  after  leaving  maker  ;  whereas,  if  requisitions 
are  sent  to  general  storehouse  or  superintendent  of  motive  power,  and  then  to  one 
of  the  general  officers  designated  for  the  purpose,  for  his  approval,  and  by  him  for- 
warded to  purchasing  department,  from  ten  days  to  two  weeks'  time  is  saved.  The 
delivery  of  material  this  much  earlier,  means  the  saving  of  several  thousand  dollars 
on  large  roads  in  the  way  of  being  able  to  successfully  operate  on  reduced  stocks 
over  what  we  are  forced  to  carry,  where  requisitions  are  delayed  as  I  have 
just  mentioned. 

I  heartily  favor  making  monthly  requisitions,  with  privilege  of  "specials  "  in  Monthly 
case  of  emergency,  and  on  roads  of  such  size  as  to  require  several  storehouses,  a 
General  storehouse  from  which  all  other  shops  or  storehouses  should  be  supplied 
thus  insuring  prompt  delivery  and  smaller  stocks. 

It  is  also  a  money  saver  in  the  way  of  getting  closer  prices  on  material  pur- 
chased in  quantity,  instead  of  being  divided  up  in  several  small  orders  for  same 
article  purchased  on  different  dates  and  going  to  as  many  different  places. 

It  is  a  saver  of  labor  in  all  offices  through  which  requisitions  pass  for  approval,  q^^^^^i  °^ 
and  especially  is  this  so  in  the  Purchasing  agent's  office  who  has  to  do  with  buying  Storehouse, 
of  material,  handling  of  bills,  etc.,  and  in  Auditing  and  Treasury  departments  in 
handling  of  vouchers  and  paying  of  them.    For  instance,  it  is  better  to  buy  fifty 
dozen  coal  scoops  for  General  storehouse  than  it  is  to  make  twelve  different  pur- 
chases of  four  dozen  each  at  different  times  and  for  different  places. 

Another  feature  in  favor  of  the  General  storehouse  is  that  of  having  all  goods 
tested,  or  merits  passed  upon,  before  distribution  is  made  over  the  line,  and  in  the 
event  of  not  coming  up  to  the  requirements,  only  have  one  return  shipment  to  make 
and  one  set  of  correspondence  on  the  subject  instead  of  several. 

The  General  storekeeper  can  save  a  great  deal  of  money  to  the  company  by 
having  surplus  stock  and  material  unserviceable  on  a  division — made  so  on  account 
of  engines  of  certain  class  for  which  originally  ordered  being  transferred — shifted 
to  a  point  where  it  can  be  used  to  advantage. 

We  all  know  that  obsolete  material  will  accumulate  if  not  watched  very  closely. 

For  convenience  in  making  up  monthly  requisitions  I  would  recommend  classi- 
fying material,  and  from  experience  have  found  that  in  about  forty-eight  classes 
we  can  get  all  materials  carried  in  stock,  and  not  have  any  one  of  the  classes  so 
bulky  but  that  any  item  under  it  can  be  easily  located. 

The  object  of  this  classification  is  uniformity  in  making  of  requisitions,  and  to  Material 

1  .    J.  ,.  ^        .   ,  .  .'       Classified  for 

enable  one  to  locate  any  mdividual  item  quickly,  which  is  essential  in  consolidating  Use  of  Stock 
at  general  storehouse  to  arrive  at  requirements  of  entire  line,  and  to  properly  group  Books 
material  of  kind  for  convenience  of  purchasing  department  in  placing  orders.  Requisitions. 

While  it  would  not  be  interesting  to  name  each  individual  item  appearing  un- 
der any  head,  I  will  say,  by  way  of  illustration  : 

Class  No.  1 — Covers  coal  of  different  kinds  (naming  order  in  which  shall  ap- 
pear on  requisition). 

Class  No.    2 — Illuminating  and  lubricating  oils. 

Class  No.    3 — Waste. 

Class  No.    4 — Iron  (naming  order  in  which  shall  appear). 
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Class  No.    5 — Tool,  soft  and  spring  steel. 

Class  No.    6 — Boiler,  firebox  and  tank  steel. 

Class  No.    7 — Lumber. 

Class  No.    8 — Steel  rail  and  fastenings. 

Class  No.    9 — Springs. 

Class  No.  10 — Rubber  goods. 

Class  No.  11 — Wheels. 

Class  No.  12— Steel  tire.  , 

Class  No.  13 — Flues,  etc. 

Class  No.  14 — Copper,  tin,  lead,  etc. 

Class  No.  15 — Sheet  and  bar  copper,  brass,  tin,  wire,  etc. 

Class  No.  16 — Nails,  brads,  etc. 

Class  No.  17 — Paints. 

Class  No.  18 — Brushes,  etc. 

Class  No.  19 — Gray  iron  castings. 

Class  No.  20  — Malleable  iron  castings. 

Class  No.  21 — Steel  castings. 

Class  No.  22 — Brass  castings. 

Class  No.  23 — Axles,  crank  pins  and  piston  rods. 

Class  No.  24 — All  manufactured  material  except  forgings  and  bolts. 

Class  No.  25 — Bent  iron  work,  forgings,  car  and  engine  bolts. 

Class  No.  26 — All  air  and  driving  brake  material. 

Class  No.  27 — Pintsch  gas,  steam  heat  and  Baker  heater  material. 

Class  No.  28 — Pipe,  valves,  cocks,  and  all  pipe  fittings. 

Class  No.  29 — Metallic  packing  (different  kinds). 

Class  No.  30 — Rope,  bell  cord,  ball  wicking,  mops,  belting  leather  and  kin- 
dred articles. 

Class  No.  31 — Rivets,  nuts,  washers,  machine,  carriage  and  stove  bolts,  etc. 
Class  No.  32 — Wood  screws,  can  screws,  bucket  ears,  butts,  hinges 
Class  No.  33  — Scoops,  shovels,  saws,  hammers,  axes,  hatchets,  etc. 
Class  No.  34 — Injectors,  lubricators,  gauges,  safety  valves,  etc. 
Class  No.  35 — Glass  (all  kinds). 
Class  No.  36 — Lamps,  burners,  wicks  (all  kinds). 
Class  No.  37 — Chimneys,  cab  and  lantern  globes,  lenses,  etc. 
Class  No.  38 — Soap,  lye,  washing  compound,  and  all  other  kindred  clean- 
ing material. 

Class  No.  39 — Borax,  sponges,  acids,  alcohol  and  other  drug  supplies. 
Class  No.  40 — Brick,  lime,  cement,  clay,  etc. 

Class  No.  41 — Electrical  supplies,  fire  extinguishers  and  supplies,  etc. 
Class  No.  42 — Automatic  couplers,  knuckles  and  attachments,  etc. 
Class  No.  43 — Coach  trimmings,  locks,  etc. 

Class  No.  44 — Car  replacers,  screw  jacks,  switch  ropes  and  chains,  torpedoes, 
fusees,  flags  and  other  train  supplies. 

Class  No.  45 — Carpet,  plush  and  all  upholstery  goods. 

Class  No.  46 — Handles,  woodenware,  shop  machinery,  hand  and  portable 
tools,  etc. 
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Class  No.  47 — Hoppers,  urinals,  washbowls,  etc. 

Class  No.  48 — Miscellaneous  material,  not  included  in  foregoing  classification. 
The  classification  sheets,  as  furnished  each  storehouse,  show  every  item  of  ma- 
terial that  is  to  appear  under  any  class,  and  the  order  in.  which  different  items  are 
to  appear,  and  in  preparing  requisitions,  class  number  should  be  written  in  middle 
of  page,  and  items  of  material  required  immediately  under,  and  in  the  order  shown 
on  classification  sheet.    For  instance,  Class  No.  2  reads  : 

Galena  car  oil. 

Galena  engine  oil. 

Valve  oil. 

Lard  oil. 

Camden  black  oil. 

Vacuum  oil. 

Air  compressor  oil. 

Tallow. 

Kerosene  oil. 

Mineral  seal  oil. 

Signal  oil. 

Fuel  oil. 

Gasoline. 

Oil,  miscellaneous  (not  including  paint  oil). 
Then,  if  it  is  desired  to  know  the  amount  of  valve  oil  required  for  the  entire 
line,  you  have  but  to  look  under  Class  No.  2,  third  item,  on  requisition  from  each 
different  shop. 

The  great  benefit  by  this  classification  and  "grouping,"  to  purchasing  depart- 
ment, is  that  of  having  the  material  that  will  likely  be  purchased  from  one  firm, 
together.    For  instance,  pipe  fittings,  etc.,  and  so  on  through  the  list. 

Requisitions  from  division  storehouses  should  be  numbered  consecutively,  be- 
ginning new  series  each  year.  Notice  should  be  given  division  storehouses,  on  a 
form  provided  for  the  purpose,  as  to  whether  each  of  the  different  items  of  mate- 
rial would  be  furnished  them  from  general  storehouse  or  by  purchasing  department. 

A  convenient  way  to  file  division  requisitions  at  general  storehouse  is  to  use 
"Sisson's  Magic  Binder  "  or  file  book,  using  one  for  each  storehouse.  Then  with 
the  original  notations  made  on  requisitions  as  filed,  it  is  an  easy  matter  to  locate 
any  item  of  material  that  division  storehouse  may  have  occasion  to  wire  or  write 
about,  and  ascertain  how  it  is  to  be  furnished  ;  that  is,  whether  from  general  store- 
house or  being  made  in  shops  on  lot  or  shop  order  number,  or  ordered  on  purchas- 
ing department  to  be  sent  direct,  and  if  the  latter,  requisition  number  on  which 
ordered  will  be  shown  and  further  reference  to  it  can  be  had  by  use  of  impression 
book  in  which  all  requisitions  made  on  purchasing  department  are  copied  in 
numerical  order. 

For  use  of  stockkeepers  who  have  to  order  material,  I  would  recommend  book 
of  following  form  : 

Class  No  


Benefit  of 
Classification 
to  Purchasing 
Department. 

Advice  to  Div. 
Storeiiouses  as 
to  how  Mat'I 
will  be  furn'd 
them. 


Filing  and 
referring  to 
Div.  Storeh'se 
Requisitions. 


Stock-keepers 
Order  Book. 


Item. 


Average 
Consumption 
past  60  days. 


Quantity 
on  hand. 


Quantity 
required. 


No.  of  Req'n 
on  which 
ordered. 


For  what 
purpose 
needed. 
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Book  to  be  handed  in  office  and  monthly  requisition  made  up  from  it.  Num- 
ber of  requisition  on  which  items  are  ordered  to  be  filled  in  by  clerk  making 
requisition,  and  if  at  any  time  stockkeeper  finds  himself  running  low  on  certain 
material,  he  knows  the  class  it  belongs  to,  can  readily  locate  and  is  able  to  give 
requisition  number  on  which  item  has  been  ordered,  and  thereby  saves  time  of 
clerk  looking  up  number  of  requisition  on  which  ordered  that  may  be  taken  up 
with  purchasing  department. 

"The  average  consumption  past  sixty  days"  and  "quantity  on  hand  "  is  ob- 
tained from  stock  cards,  use  of  which  I  will  explain  more  fully  later. 
Numbering         I  recommend  that  every  sheet  forming  monthly  order  or  requisition  on  pur- 
equiM  ions,  ^j^^^jj^g  department  be  given  a  number  and  known  as  requisition  of  that  number, 
beginning  a  new  series  of  numbers  each  year.    Items  appearing  on  certain  requisi- 
tion number  are  easily  located  by  this  manner  of  numbering. 
Record  Book         In  order  to  avoid  duplication  of  orders,  to  know  whether  material  on  requisi- 
°  Orde^red.  tion  has  been  received  and  whether  material  for  which  invoice  has  been  received 
was  ordered  as  shown  by  invoice,  the  following  form  of  book  will  be  found 
very  useful  : 

Record  Material  Ordered. 


Date. 

Quantity. 

Items. 

Req'n  Number. 

(Opposite  page.) 

Date. 

Received. 

Price. 

From  whom 
purchased. 

The  book  is  arranged  in  alphabetical  order,  and  as  soon  as  requisitions  are 
forwarded,  the  material  is  copied  in  it  from  the  impression  book. 

No  invoice  for  material  is  passed  for  payment  unless  requisition  number  is 
given  on  face  of  it  and  appears  on  this  order  book. 

After  invoice  has  been  checked  with  "  Material  Received  Record,"  it  is  then 
checked  and  entered  on  this  "  Material  Order  Book"  as  being  received. 

I  consider  this  a  very  valuable  book  indeed.  The  material  being  entered  in 
alphabetical  order  is  easy  to  locate  ;  you  can  tell  at  a  glance  whether  any  material 
of  a  certain  class  is  due  you,  and  if  so,  requisition  number  which  is  necessary;  it 
shows  by  whom  furnished,  and  price  paid,  which  information  is  frequently  required 
regarding  some  article  a  year  or  two  back. 

The  question  often  arises  how  much  material  of  any  one  kind  has  been  received 
in  a  given  time.  By  the  use  of  this  record  the  information  can  be  given  in  a  few 
moments. 


receipts  of  material. 

I  would  recommend  that,  as  material  is  unloaded  from  cars,  it  be  checked  up 
by  the  receiving  clerk  taking  blind  tally  ;  that  is,  without  any  knowledge  of  what 


I 
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has  been  ordered  or  what  invoice  bill  calls  for,  entering  it  on  an  ordinary  blank  Receiving 
book,  showing  date,  number  and  initial  of  car  received  in,  from  whom  received, 
quantity  and  kind  of  material  received,  with  notation  as  to  whether  any  freight  or 
advance  charges,  as  shown  by  way  bill  he  should  have. 

This  book  is  then  handled  by  the  invoice  clerk  the  following  day,  and 
checked  by  triplicate  invoice  bills  that  the  Purchasing  agent  should  arrange  be  sent 
storehouse  by  shippers.  Notation  is  made  opposite  each  item  on  receiving  book,  in 
red  ink  of  the  requisition  number  on  which  ordered — this  information  shown  on  face 
of  bill — and  the  number  of  bill  (will  explain  later  regarding  numbering  of  bill) . 

This  plan  insures  a  good,  honest  and  accurate  check  on  the  material  received 
avoiding  the  possibility  of  accepting  invoice  figures  when  an  error  has  been  made 
in  shipment,  and  the  noting  of  requisition  number  and  bill  number  opposite  each 
item  precludes  the  possibility  of  passing  another  bill  for  same  material. 

As  a  convenient  way  of  handling  in  accounts  and  referring  to  invoice  bills 
from  purchasing  department,  I  would  recommend  a  storehouse  number  for  each 
bill,  beginning  new  series  every  year. 

Triplicate  bills  sent  to  storehouse  at  time  of  shipment  are  checked  on  receipt 
of  goods,  and  if  O.  K.  nothing  remains  to  be  done  when  the  original  is  sent  by 
purchasing  agent  for  "receipt''  that  he  may  use  as  authority  for  voucher,  etc., 
but  to  stamp  the  bill  and  fill  in  the  date,  material  received,  number  of  bill  and  Numbering 
month  in  which  taken  into  account  in  following  form  : 

Material  received    checked  and  takeri 

into  account  in  the  month  of  

 19.... 

By  Storehouse  Bill  No  


Invoice  Bills. 


St07'ekeefer . 

This  same  information  is  stamped  and  noted  on  triplicate  bill  that  is  kept  on 
storehouse  file  in  numerical  order. 

Before  returning  bill  to  purchasing  agent,  the  matter  of  freight  charges  is  Freight 
looked  after,  and  in  the  event  of  any,  the  freight  bill  is  attached  to  invoice  sent  ^'^^'S'^^- 
purchasing  agent  that  he  may  be  governed  accordingly  in  making  settlement. 

The  following  information  is  stamped  and  noted  on  copy  of  freight  bill  re- 
turned local  freight  agent  : 

Accented    19  ' 

and  noted  on  Invoice  filed  at   Shops 

as  No  

It  will  be  noticed  that  the  number  of  invoice  bill  is  given  in  this  receipt,  and 
the  numbers  thus  given  are  used  by  Freight  auditor  in  rendering  statement  against 
purchasing  department,  and  he  in  turn  uses  them  in  billing  against  storehouse. 

On  the  triplicate  invoice  that  is  kept  on  storehouse  file  the  following  is  stamped 
and  information  noted  : 

Freight  Bill  passed   1900 

for  $  and  included  in  Purchasing- 
Department  charges  for  19.  .  .  . 
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This  enables  us  to  know  whether  there  are  freight  charges  on  certain  material, 

and  how  much,  which  is  especially  essential  in  the  making  up  of  price. 

]\Ionthl3^         At  end  of  month  the  Purchasing  agent  sends  the  storehouse  a  statement  of 
Statement  of  .  o  o 

Charges  from  charges,  in  duplicate,  showing  number  of  bill,  name  of  firm  and  amount,  and  if  it 
Department  checks  up  O.  K.  copy  is  receipted  and  returned,  and  total  charges  taken  into  ac- 
count for  the  month. 

Triplicate 

Invoice  Bills.  There  are  several  good  features  in  having  the  triplicate  bills  as  made  by  ship- 
pers. It  is  a  saver  of  labor,  and  gives  you  notice  in  advance  of  material  being  on 
the  way,  which  about  that  time  is  good  information  to  have,  as  it  is  usually  the  few 
days  preceding  its  receipt  that  it  is  badly  needed  and  feel  called  on  to  "  hurry  it. " 

DISBURSEMENT  OF  MATERIAL. 

Material  once  taken  into  storehouse  stock  should  be  carefully  guarded,  and 
all  concerned  should  look  upon  it  as  so  many  dollars  and  cents,  and  be  as  cautious 
in  giving  it  out  as  though  it  were  their  private  mercantile  stock — none  to  be  issued 
except  on  the  order  of  parties  duly  authorized  to  sign  same. 

I  heartily  recommend  storehouse  delivering  all  material  to  the  shops  for  their 
use.  It  is  a  work  for  which  boys  at  10  cents  per  hour  can  be  used  mostly,  re- 
quiring men  for  only  the  heavy  material. 
Storehouse  The  having  of  all  departments  of  shops  and  storehouse  under  telephone  con- 
nection will  be  found  a  great  convenience  and  economical,  especially  with  shops  of 
to  Shops,  any  size.  With  this  arrangement  a  boy  can  be  located  at  the  'phone  in  storehouse 
to  take  orders  from  shops  for  material  and  perform  such  other  duties  as  may  be 
assigned  him,  and  the  required  number  of  boys  to  report  to  him,  get  the  orders, 
have  them  filled  and  delivered  to  party  ordering. 

I  think  by  this  method  the  cost  of  handling  material  from  storehouse  to  shops 
can  be  reduced  to  a  minimum,  as  it  is  a  10-cent  boy  against  a  25  or  30-cent  me- 
chanic, and  the  boys  will  make  two  or  three  trips  to  the  mechanic's  one,  as  this  is 
their  specially  assigned  work.  While  with  the  mechanic  it  is,  in  a  great  many 
cases,  their  "ten  or  fifteen  minutes  off"  to  discuss  politics  and  issues  of  the  day. 

foremen's  or-  The  question  of  all  requisitions  made  by  foremen  on  storehouse  for  material 
house  for  used  in  shops  reaching  recording  clerk  and  being  properly  accounted  for,  is  one  that 
Material,  g^^re  me  a  great  deal  of  concern. 

If  a  requisition  for  a  file,  a  few  sheets  of  emery,  or  similar  articles  is  lost,  it 
would  not  amount  to  much,  but  if  one  calling  for  set  of  tire,  flues,  a  pair  of  cylin- 
ders or  other  expensive  material  were  lost,  it  would  make  quite  a  difference  in  book 
value  and  material  actually  on  hand,  to  say  nothing  of  inaccuracy  of  account 
chargeable  with  items  called  for  by  ticket  lost.  To  overcome  this  I  would  suggest 
the  use  of  numbered  requisitions  or  tickets,  in  duplicate,  of  the  following  form  : 


Force  Deliver 
ing  Materia 
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No  

Storekeeper  : 
Deliver  to ... . 


 ;Xf  

 1_ 

Charge 


Foreman. 


Each  book  containing  200  tickets — 100  numbers — and  as  they  are  received 
from  stationer's  office  the  number  of  each  book  is  recorded,  and  as  given  out  the 
name  of  party  issued  to  is  noted  opposite  book  number,  and  if  in  checking  up 
tickets  any  number  is  found  missing  it  will  be  known  who  to  call  on  for  duplicate. 

By  the  use  of  carbon  sheets  it  requires  no  more  time  to  write  original  and 
duplicate  than  it  does  to  write  the  one  order. 

When  material  is  sent  out  on  the  line  and  to  division  storehouses  from  general  invoice  foi 
storehouse,  an,  invoice  should  be  mailed  showing  how  and  when  shipped,  requisi-  shipped' from 
tion  number  or  authority  for  shipment,  article,  quantity,  price  and  amount.  Storehouse. 

The  following  is  submitted  as  a  convenient  form  : 


Invoice  of  Material. 

No    

Shipped  to  at  

In  car  No  


1900 


Req. 
No. 

Description  of  Article. 

Quantity. 

Price. 

Amount. 

Material 
Account. 

with  detachable  receipt  at  bottom,  to  be  signed  and  returned  to  shipper  for  file. 

For  ready  reference  as  to  quantity  of  any  item  of  material  on  hand  at  any 
time,  monthly  receipts  and  disbursements  of  same,  I  submit  the  following  form 
of  stock  card  as  being  first-class  : 


Stock  Cards 
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 RAILROAD  COMPANY. 

Memorandum  of  received,  issued 

jtnd  on  hand  at    Storeroom 

in  units  of  


January. 

February. 

March. 

April. 

May. 

June. 

Rec. 

Iss'd. 

Rec. 

Iss'd. 

Rec. 

Iss'd. 

Rec. 

Iss'd. 

Rec. 

Iss'd. 

Rec. 

Iss'd. 

Note. — Amount  remaining  on  hand  at  close  of  month  to  be  entered  at  top  of 
column  for  succeeding  month. 


Card  starts  with  amount  on  hand  first  of  month,  the  quantity  received  from 
time  to  time  during  the  month  is  entered  immediately  under  it,  and  as  the  material 
is  issued  to  shops  or  shipped,  it  is  entered  in  column  "  issued,  "  and  amount  remain- 
ing on  hand  is  carried  to  next  column. 

The  use  of  this  card  will  show  at  a  glance  the  amount  on  hand  at  ajiy  time. 
It  shows  amount  of  your  monthly  receipts,  amount  used  each  month,  and  as  the 
future  can  best  be  judged  by  the  past,  it  is  very  valuable  in  determining  future 
requirements  (See  mention  made  above,  regarding  use  of  stock  card  in  making 
monthly  requisition  for  material.) 

If  the  card  shows  the  same  amount  on  hand  from  month  to  month,  it  is  silent 
evidence  that  it  is  hard  stock  ;  no  more  wanted,  and  steps  should  be  taken  to  get 
rid  of  what  you  have. 

Daily  Report         It  is  from  these  cards  that  the  average  monthly  consumption 'and  amount  on 
of  Material  hand  is  obtained  by  stockkeepers  in  making  up  their  monthly  requisition  for 
material. 

While  storekeepers  strive  to  keep  their  stock  in  such  shape  as  to  be  able  to  fill 
all  orders  presented  them  for  material,  they  frequently  find  themselves  out  of  some 
items,  and  in  order  to  follow  the  matter  up  systematically'  I  would  recommend  a 
morning  report  to  the  storekeeper  of  any  or  all  items  called  for  the  day  before,  that 
they  could  not  fill.    The  following  is  very  good  for  the  purpose  : 
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1900 


Storekeeper  : — 

Following  is  list  of  material  that  we  are  out  of,  and  for  which  have  had  call 
this  date  : 


Items. 

Quantity. 

Number  of  Requisition 
on  which  ordered. 

.Foreman. 


The  material  shown  on  report  may  have  all  "been  hurried,"  but  the  idea  is  to 
keep  the  fact  continually  before  you,  that  you  are  out  of  certain  material. 

It  will  be  noticed  that  the  requisition  number  on  which  material  was  ordered 
is  shown  on  blank.  This  is  obtained  from  stockkeeper 's  book  who  furnishes 
information  regarding  shortage  of  material. 

The  requisition  number,  however,  is  verified  in  office  before  using  it,  in  taking 
up  with  Purchasing  agent. 

As  for  the  accounting  with  auditor,  I  will  pass  it  over  as  not  being  expected  or  Accounting 
.  -,    .       ,  Of  with  Auditor 

desirable  here.    I  would  simply  say  that  I  am  wedded  to  the  idea  of  dividing  mate- 
rial up  into  different  classifications  or  stock  accounts,  suggesting  the  following  : 


Coal,  Track  spikes, 

Oil  and  tallow,  Steel  springs. 

Waste,  Rubber  goods, 

Iron  and  steel,  Wheels  and  tires, 

Lumber,  Copper, 
Pig  iron,  Flues, 
Steel  rails,  Tin, 
Angle  bars,  Nails, 
Track  bolts. 

All  material  received  and  disbursed  is  to  the  debit  and  credit  of  whatever 
stock  account  it  belongs  to,  and  to  handle  in  this  manner,  a  "material  ledger"  of 
following  form  will  be  found  convenient  : 


Paints  and  varnishes, 
Iron  castings. 
Brass  castings, 
Axles,  * 

Manufactured  material, 
General  merchandise. 
Air  brakes. 
Stationery. 


MATERIAL  LEDGER  SHOPS.. 


Lumber        Pig  Iron      Steel  Rails    Angle  Bars 


Track 
Spikes 


Steel 
Spring 


Rubber  I  Wheel. 
Goodj     and  Tire 


Paints  and  Iron  Brass 
Varnishes    Castings  |  Castings 


Mat'l 


I  Gen'l 
.j  M'd's< 


Air  Brakes  Stationery  Total. 
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Monthly 
Comparative 
Statement 
of  Material 
Received  and 
Disbursed 


The  chief  end  of  this  method  is  to  give  you  ready  information  as  to  quantity  in 
dollars  and  cents  of  different  classes  material  used,  and  amount  on  hand.  To  use 
it  is  to  appreciate  it  in  many  different  ways. 

I  have  laid  a  great  deal  of  stress  in  this  article  upon  importance  of  keeping 
stock  to  a  minimum  at  all  times,  and  as  it  is  not  very  good  policy  to  suggest  or 
recommend  without  al5:o  advancing  an  idea  as  to  how  it  can  be  carried  out,  I  would 
offer  the  following  as  being  one  of  the  best  plans  I  have  seen  : 

The  general  storekeeper  should  prepare  and  send  to  each  division  storehouse  a 
monthly  comparative  statement  showing  amount  of  material  on  hand  at  each  store- 
house first  of  month,  material  received  during  the  month,  total  amount  disbursed, 
and  percentage  disbursement  to  total  on  hand  and  received.  To  make  it  more  com- 
prehensive, I  give  you  below  copy  of  statement  as  made  up  and  sent  out : 

Comparative  Statement  of  Material  on  Hand  and  Disbursed. 

January,  1900. 


Shop. 

On  hand  first 
month. 

Received 
during  month 

Total. 

Disb. 

Per  cent 
Disb.  to  total 
on  hand. 

A 

$  7,500.00 

$  5,000.00 

$12,500.00 

$  4,375.00 

35^ 

B 

10,000  00 

6,500.00 

16,500.00 

9,075.00 

55^ 

C 

9,000.00 

7,000.00 

16,000.00 

6,400.00 

40^ 

D 

4,000.00 

1,500.00 

5,500.00 

1,375.00 

25^ 

E 

3,000.00 

1,500.00 

4,500.00 

2,700.00 

60^ 

F 

2,500.00 

1,200.00 

3,700.00 

550.00 

15^ 

G 

1,500.00 

900.00 

2.400.00 

1,200.00 

-  50^ 

Total  

$87,500.00 

$28,600.00 

$61,100.00 

$25,675.00 

42^ 

E  Storehouse,  first  best  showing. 
B         ' '  second  best  showing. 

G         "  third  best  showing. 

C         "  fourth  best  showing. 

A         "  fifth  best  showing. 

,      D         "  next  to  poorest. 

F         "  poorest. 
Note. — Shop  disbursing  largest  percentage  of  material  considered  best.  One 
the  smallest  percentage  the  poorest. 

This  statement  shows  at  a  glance  whether  too  much  stock  is  being  carried  at  . 
any  of  the  storehouses,  and  it  also  shows  which  of  the  storehouses  are  making  the 
best  and  poorest  showing  in  this  respect. 

I  desire  to  answer  in  advance  any  question  that  might  be  raised  as  to  whether 
or  not  a  statement  of  this  kind  would  not  have  a  tendency  to  show  increased  disburse- 
ments in  order  to  raise  percentage  of  disbursements  by  saying  emphatically,  "No." 
The  matter  of  expenses  is  always  being  guarded,  and  every  possible  action  taken  to 
keep  to  lowest  limit.    All  kinds  of  statements  are  made. 

With  this  close  check  on  expenses,  the  next  thing  to  do  is  to  keep  tab  on  ma- 
terial stock  and  see  that  excessive  amounts  are  npt  carried.  See  how  often  it  is 
being  turned  over.    We  all  know  that  a  merchant  turning  his  stock  or  capital  over 
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the  greatest  number  of  times  during  the  year  is  the  one  who  is  getting  the  greatest 
good  out  of  it. 

Just  so  It  is  with  a  railroad  storehouse.  The  one  that  turns  his  stock  over  the 
greatest  number  of  times  is  the  one  that  is  getting  the  most  service  for  the 
company  out  of  its  money.  This  fact  conceded,  how  can  we  tell  which  one  of 
the  storehouses  on  the  system  is  doing  this  ?  The  use  of  the  above  form  gives  it 
to  you. 

If  the  storehouse  disburses  but  20  per  cent  of  its  stock  every  thirty  days,  it  is 
evidence  it  is  carrying  equal  to  five  months'  supply.  If  60  per  cent  is  disbursed  it 
is  carrying  fifty  days'  stock. 

At  the  bottom  of  the  blank,  different  storehouses  are  recorded  according  to 
showing  made  ;  that  is,  best  comes  first  and  poorest  last. 

Copy  of  the  statement  should  be  mailed  each  storehouse,  with  letter  as  mer- 
ited— complimenting  ones  on  good  showing,  taking  others  to  task  and  asking  for 
explanation  as  to  why  it  could  not  do  better,  etc. 

If  there  are  but  one  or  two  storehouses  on  the  line  it  is  a  good  idea  to  have  a 
record  kept,  showing  what  per  cent  of  material  is  being  disbursed  monthly,  for, 
when  reduced  to  this  fine  point,  you  can  tell  at  a  glance  whether  excessive  or  not. 

To  insure  accuracy  of  charg3s,  it  is-essential  that  the  price  book  be  well  kept.  Price  Book 
With  a  great  many,  prices  are  entered  in  pencil,  and  as  changes  occur  amounts  are 
erased  and  others  entered.    This  I  do  not  consider  good  practice,  and  would  recom- 
mend a  book  of  the  following  form  : 


 Railroad  Company   Shops. 

Price  List  of  Material  at  Storeroom. 
Prices  should  be  recorded  only  as  established  or  changed  ;  and 


How 

Units  on 

.  Items. 

classified  in  ac- 

which prices  are 

Price. 

Price. 

counts. 

based. 

(Opposite  page.) 

Dates  of  changes  should  be  shown  on  line  immediately  under  word  price. 


Price. 

Price. 

Price. 

Price. 

Price. 

Price. 

Price. 

(and  eleven  other  columns  marked  ' '  price  ' '  consuming  full  width  of  the  book.) 


The  items  are  all  entered  in  alphabetical  order.  It  is  quite  a  little  job  to  do 
this  but  so  it  is  with  any  price  book,  as  all  items  have  to  be  entered.  When  once 
written  up,  however,  a  book  of  this  form  will  last  three  or  four  years 

As  will  be  seen,  provision  is  made  for  as  many  as  nineteen  different  changes  in 
the  price,  and  price  is  only  to  be  entered  as  it  changes  from  time  to  time.  I  would 
here  offer  a  suggestion  that  if  the  storekeepers,  through  a  committee  of  five  or  six, 
would  agree  on  and  formulate  a  price  book  with  all  items  usually  carried  in  a  rail- 
road storehouse,  that  some  enterprising  stationer  or  bookmaker  could  be  induced  to 
print  and  place  on  market  at  reasonable  price  a  "standard  railroad  storehouse 
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price  book,  "  thereby  saving  a  great  deal  of  labor  involved  in  writing  up  items,  etc., 
of  the  book. 

Shipment  of         The  shipment  of  scrap -or  any  other  material  to  firms  or  individuals  is  of 
Scrap  or  .  . 

other  Material  especial  importance,  as,  with  the  shipment,  material  passes  out  of  hands  of  com- 
to  Individuals,  p^^y  g^^^  g^^j^  check  should  be  had  as  to  absolutely  insure  invoice  being  rendered 
for  it. 

To  secure  this  I  suggest  the  following  plan.    Record  of  each  sale  made  kept 
in  a  blank  book  as  follows  : 
Local  sale  No  

Authority  for  sale   

Purchaser   

Kind  of  material  

Quantity  

Price  

SHIPMENTS  MADE.  ' 


Date. 

Car  No. 

Initial. 

Gross  wt. 

Tare. 

Net  wt. 

Amount. 

Bill 
No. 

Catalogue 
Index. 


r5pecial 
Color  for 
Rush  Orders. 


As  soon  as  notice  is  received  of  sale  being  made  (all  of  which  should  be  done 
by  purchasing  agent  same  as  buying)  it  should  be  recorded  in  accordance 
with  above. 

When  material  is  loaded,  and  before  any  way  bill  or  shipping  ticket  has  been 
made,  it  should  be  recorded  under  head  "shipment  made."  This  done  there  is  no 
chance  for  car  being  shipped  and  no  invoice  to  cover. 

As  matter  of  convenience  every  storehouse  should  have  a  book  rack  or  case  for 
filing  catalogues,  and  should  have  them  all  entered  in  an  index  book  in  alphabetical 
order,  giving  a  number  to  each  book  and  dividing  the  rack  or  case  up  into  compart- 
ments so  as  to  accommodate  from  ten  to  twenty-five  books,  alloting  certain  series 
of  numbers  to  each  compartment  and  keep  books  in  respective  compartments  in 
numerical  order. 

Your  index  should  show  name  of  firm,  kind  of  material  handled  and  number  of 
catalogue.  With  this  arrangement  you  can  lay  your  hand  on  any  catalogue  you 
have  in  a  minute's  time. 

Another  item,  while  it  is  small  (it  is  the  little  conveniences  that  assist  one  in 
dispatching  work),  I  think  it  is  a  good  idea  to  have  all  "rush  orders"  made  on 
special  color  of  paper,  say,  pink  or  any  other  preferred.  By  this,  you  can 
always  tell  at  a  glance  that  you  have  a  "  rush  order  "  on  hand  that  should  be 
given  preference. 

While  it  is  understood  that  special  request  to  hurry  can  be  made  on  face  of  an 
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order,  still  you  have  not  that  silent  evidence  staring  you  in  the  face  as  long  as  on 

hand,  that  you  have  with  a  specially  colored  one. 

I  favor  the  plan  of  concentrating  material  in  one  building  as  much  as  possible.  Concentrating 

u  i  Supplies  in 

The  only  material  I  would  separate  is  iron,  boiler  and  tank  steel.    For  this,  I  think  one  Building.. 

there  should  be  a  building  located  near  the  blacksmith  and  boiler  shops  with 

track  through  it,  and  if  receipts  of  iron  warranted  it,  a  track  scale  in  house  to  weigh 

the  iron  on. 

The  storehouse  should  have  good  light.  Dark  corners  result  in  storing  mate- 
rial out  of  sight,  an  expensive  practice.  All  material  that  can  be  so  accommodated 
should  be  carried  in  shelving  divided  off  into  compartments  of  suitable  size. 

I  recommend  that  every  pocket,  bin  or  shelf  in  which  material  is  stored  be  given  Storehouse 
a  num'ber,  and  that  the  storehouse  be  divided  off  into  sections — one  hundred  num-  s^ectionV" 
bers  to  the  section — and  that  tabulated  lists  of  material  in  each  section,  showing 
number  of  bin  and  the  name  of  material,  be  framed  and  placed  at  beginning  or 
end  of  section. 

A  very  valuable  book,  indeed,  especially  so  in  case  of  large  stock,  is  an  alpha-  Storehouse 
betically  arranged  list  of  all  material  carried,  showing  section  and  number  of  bin 
in  which  located.  It  might  properly  be  termed  "  storehouse  index.  "  For  instance, 
a  1^-inch  angle  valve  is  wanted.  By  turning  to  "  V's  "  we  find  it  in  section  "  H,  " 
bin  No.  39.  This  is  very  useful  for  one  not  familiar  with  the  entire  stock,  such  as 
the  night  man,  or  in  case  of  temporary  absence  of  any  of  stockkeepers,  or  change 
in  men,  etc. 

Having  devoted  all  of  above  to  plans  for  "  helping  ourselves,  "  as  seen  from  my  Discounts 

standpoint,  I  desire  in. conclusion  to  endeavor  to  interest  our  friends,  "  the  hard- 

^  Invoice  Kill, 

ware  and  supply  men, ' '  in  our  behalf  through  the  purchasing  agents,  by  having 

them  invo.ce  material  furnished  at  net  prices,  instead  of  with  the  long  string  of  dis- 
counts as  given  on  a  large  amount  of  the  supplies  used  by  railroad  companies. 

I  appreciate  convenience  to  hardware  men  of  having  "list  "  price  on  article 
and  change  net  price  by  changing  discount,  but  with  storehouses  it  is  quite  differ- 
ent. We  must  have  a  net. price  on  every  article  received  into  stock  for  price  book, 
aud  for  charging  out  to  accounts.  For  instance,  every  dozen  wood  screws  (  r 
twenty-five  cotters  issued  has  to  be  charged  to  account  drawn  for  and  net  price 
used  ;  hence,  when  invoice  bill  is  received  with  twelve  or  fifteen  items,  each  bear- 
ing from  two  to  four  discounts,  it  means  obtain  net  price  on  every  item,  and  when 
from  nine  hundred  to  fifteen  hundred  bills  are  handled  per  month,  the  figuring  of 
discount  on  every  individual  item  means  a  great  deal  of  work  for  the  storehouse,  and 
any  move  tending  to  remedy  it  will,  I  am  sure,  be  appreciated  by  all  storekeepers. 


President  Hetzler  :  This  is  certainly  a  very  instructive  and 
interesting  paper,  and  should  be  thoroughly  discussed.  I  will  ask 
Mr.  Hubbell  to  start  the  discussion,  this  being  in  his  line. 

Mr.  Hubbeli.  :    A  railway  company's  material  stock  is  necessa- 
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rily  somewhat  different  from  a  stock  of  merchandise  carried  by  a 
manufacturer  or  jobber. 

The  railway  material  account  is  what  you  might  express  in  few 
words  as  ''an  expense."  Therefore,  there  should  not  be  added  to- 
this  expense  anything  that  can  be  avoided,  and  in  the  receiving,  car- 
ing for,  and  issuing,  there  should  be  only  just  that  expense  put  upon 
the  first  cost  of  material  which  is  absolutely  necessary  in  order  to 
show,  in  the  first  place,  that  the  railway  company  has  received 
what  it  purchased,  that  the  material  is  not  misappropriated  nor 
wasted. 

I  do  not  believe  that  any  person,  or  persons,  can  lay  down  arbi- 
trary rules  under  which  this  fact  can  be  accomplished  ;  but  on  the 
other  hand  I  think,  generally  speaking,  each  local  situation  must  be 
treated  in  accordance  with  its  peculiar  conditions,  and  I  believe  that 
the  best  results  will  be  accomplished  on  those  lines  where  first  a  care- 
ful analysis  is  had  of  the  conditions  as  they  exist,  and  then  the  sys- 
tem for  accomplishing  the  end  is  shaped  in  accordance  with  the 
requirements. 

In  view  of  the  large  proportion  of  the  total  of  the  expense  of 
operating  a  railroad  covered  by  material  and  supplies,  I  believe  that 
those  who  have  the  active  management  of  these  matters  should  be 
chosen  for  their  work  because  of  their  peculiar  adaptation  to  the 
requirements  of  the  situation. 

Some  years  ago  I  was  placed  in  charge  of  one  of  the  largest  mate- 
rial accounts,  probably,  to  be  found  upon  any  western  road.  This 
stock  consisted  of  hats  and  caps,  boots  and  shoes,  all  kinds  of  cloth- 
ing, nearly  $300,000  worth  of  groceries,  and  every  other  item  of 
material  and  supplies  that  enter  into  the  construction  and  mainte- 
nance of  a  railroad. 

I  have  always  thought  that  an  exceedingly  practical  system  of 
handling  the  work  was  inaugurated.  Probably  this  is  largely  because 
I  did  it,  and  you  know  what  each  of  us  think  of  the  ^'I  "  when  each 
in  turn  is  the  ''I."  I  think  the  best  thing  connected  with  the  organ- 
ization of  that  business  was  a  book,  which  was  called  a  ''Stock 
Ledger,"  which  was  a  book  appropriately  ruled,  and  which  easily 
permitted  the  keeping  of  a  debit  and  credit  account  of  each  and  every 
item  in  the  storehouse. 

The  railway  referred  to  was  a  system  of  some  2,200  miles,  and  the 
amount  of  stock  that  we  had  on  hand  at  the  time  referred  to,  necessi- 
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tated  one  clerk  to  keep  this  record,  and  keep  it  in  proper  shape,  and 
who  received,  I  believe,  $65.00  per  month  ($780.00  per  year).  The 
book  for  the  year's  work  cost,  probably,  an  additional  $20.00, 
making  total  expense  for  running  this  stock  ledger  $800.00. 

The  stock,  at  the  time  this  system  was  introduced,  represented  a 
ledger  balance  of  two  and  three-fourths  millions  of  dollars.  In  a 
little  over  two  years'  time  we  cut  this  balance  down  to  less  than 
$500,000.00,  or  a  saving  of  two  and  one-fourth  millions  of  dollars. 

The  bonds  were  7  per  cent  bonds.  It  is  a  simple  mathematical  cal- 
culation that  an  investment  of  $800.00  annually,  saved  an  excess  of 
$156,000.00  annually  in  interest. 

I  subsequently  had  occasion  to  slightly  modify  the  form  of  stock 
ledger  referred  to,  and  submit  with  this  a  sheet  from  the  modified  book, 
in  which  the  stock  ledger  was  made  also  to  serve  as  an  accurate 
price  book  for  storehouse  department,  and  showing  all  changes  in 
prices  as  they  occurred. 


RECEIVED 

PRICE 

ISSUED 

RECEIVED 

PRICE 

ISSUED 

RECEIVED 

PRICE 

ISSUED 

Date 

From 

Quantity 

Date 

Quantity 

Date 

From 

Quantity 

Date 

Quantity 

Date 

From 

Quantity 

Date 

Quantity 

I  concur  in  the  suggestion  made  by  Mr.  Taylor,  that  in  a  properly 
organized  storehouse  department,  all  requisitions  from  subordinates 
properly  approved  for  filling  by  the  heads  of  their  respective  depart- 
ments, should  be  forwarded  to  the  general  storekeeper.  The  general 
storekeeper  can  very  readily  turn  to  his  stock  ledger,  to  which  I  have 
referred,  and  if  quantities  called  for  are  excessive,  he  can  quickly 
communicate  with  the  proper  official,  and  after  this  question  of  quan- 
tity is  intelligently  adjusted  it  is  a  simple  matter  for  him  to  determine 
how  much  material  he  has  on  hand  for  filling  the  requisitions,  and  in 
an  intelligent  manner  he  can  make  requisition  for  such  supplies  as  are 
needed  to  maintain  a  legitimate,  necessary  stock. 

I  do  not  believe,  in  this  connection  that  it  is  desirable,  advisable 
or  justifiable  to  undertake  to  maintain  a  dollars  and  cents  account 
with  various  classes  of  material  in  stock,  in  that  in  the  first  place  it  is 
a  physical  impossibility  to  do  so  accurately,  and  one  guess  is  just  as 
good  another.  I  justify  myself  in  this  statement  from  what  obtains 
in  mercantile  life.  No  merchant  expends  the  money  that  would  have 
to  be  expended  to  keep  up  such  an  account. 
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Requisitions  from  the  store  department  when  they  reach  the  pur- 
chasing agent  should  have  the  purchasing  agent's  consideration  with 
regard  to  quantities  called  for,  and  no  one  should  feel  hurt  if  the  pur- 
chasing agent  asks  if  the  quantity  asked  for  is  not  excessive. 

Quarterly  the  general  storekeeper  should  give  to  the  purchasing 
agent  a  summary  of  the  issues  of  all  purchases  and  supplies,  as  deter- 
mined from  the  stock  ledger.  Two  heads  are  better  than  one.  The 
store  department  should  be  under  the  direct  supervision  of  the  pur- 
chasing agent  and  the  employes  of  the  purchasing  office  and  in  the 
store  department  should  recognize  the  fact  that  they  are  not  an  organ- 
ization exclusive  and  independent  in  themselves,  but  that  they  belong 
to  the  entire  road,  and  their  business  is  to  aid  and  abet  the  head  of 
any  other  department  in  the  one  grand  effort  of  producing  the  best 
possible  results  at  the  least  .possible  first  cost 

I  think  it  is  a  useless  expense,  in  either  the  storekeeper's  office  or 
in  the  purchasing  agent's  office,  to  make  hard  copies  of  requisitions 
received  or  made  for  purchase.  Care  in  making  impression  copies  of 
the  requisitions  made  for  purchase  will  give  as  complete  a  record  of 
the  requisition  as  is  necessary,  and  if  it  is  desired  to  keep  a  special 
record  of  what  has  been  ordered,  a  red  ink  interlination  on  the  ''re- 
ceived side "  of  the  stock  ledger  readily  accomplishes  this  pur- 
pose. Requisitions  received  to  be  filled  can  be  properly  checked  to 
cover  issues. 

The  purchasing  agent  should  always  send  to  the  store  department, 
as  well  as  to  all  other  parties,  carbon  copies  of  his  orders  for  pur- 
chases made  on  their  requisitions,  and  those  who  receive  this  infor- 
mation should  at  once  turn  to  the  impression  copy  of  their  requisi- 
tions and  note  on  the  impression  copy  reference  to  this  order  number, 
and  if  asking  the  purchasing  agent  to  hurry  the  material,  reference  to 
this  information  will  prove  generally  beneficial. 

What  I  have  already  said  will  apply  to  Mr.  Taylor's  recommenda- 
tions with  regard  to  the  storehouse  account  to  the  auditor.  It  is 
neither  necessary  or  desirable  that  a  large  portion  of  the  detail  of  the 
storehouse  account  shall  be  spread  upon  the  auditor's  books,  nor  be 
on  file  in  the  auditor's  office. 

The  storehouse  statement  to  the  auditor  should  begin  with  his  bal- 
ance of  material  on  hand,  with  an  abstract  giving  information  as  to 
the  bills  of  purchase  taken  into  account,  as  well  as  the  charges  from 
other  departments  taken  into  storehouse  account,  with  an  abstract 
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giving  similar  information  with  regard  to  disbursements  of  materials. 
This,  with  the  stock  record  properly  kept,  supplemented  by  the 
annual  inventory  of  materials  on  hand,  gives  the  accounting  office 
every  possible  check  on  storehouse  matters  that  may  be  desired,  or 
that  is  necessary  in  accurate  accounting. 

The  judicious  use  of  the  stock  record  referred  to  will  accomplish 
a  great  deal  more  good,  in  a  practical  way,  than  a  comparative  state- 
ment in  dollars  and  cents  of  the  materials  issued  and  received,  as 
•comprehended  on  page  11  of  Mr.  Taylor's  paper.  This  record,  how- 
ever, as  recommended  by  Mr.  Taylor,  takes  very  little  time,  and  there 
is  no  objection  whatever  to  its  use,  if  desired  ;  but  the  best  time  to 
lock  the  barn  is  before  the  horse  is  gone,  and  the  best  time  to  curtail 
surplus  stock  is  before  the  surplus  stock  is  accumulated,  and  this  you 
can  do,  because  I  have  done  it  by  use  of  the  book  mentioned.  I  have 
not  only  done  it  once,  but  twice,  and  it  can  be  done  any  number  of 
times  if  given  the  opportunity. 

I  think  Mr.  Taylor  has  very  ably  handled  the  subject  before  the 
Club,  and,  personally,  I  thank  him  for  the  masterly  manner  in  which 
he  has  presented  the  subject,  and  I  know  that  the  members  of  the 
Western  Railway  Club  can  improve  in  their  economies  of  operation 
by  thoughtful  consideration  of  what  has  been  said  in  this  meeting. 

Mr.  J.  M.  Taylor  (Illinois  Central  R.  R.):  Regarding  the  stock 
ledger  Mr.  Hubbell  speaks  of,  the  same  results  are  obtained  from  the 
use  of  the  stock  cards  I  suggested,  namely,  monthly  receipts,  dis- 
bursements and  amount  on  hand  of  all  the  individual  items.  They 
even  go  further,  and  show  at  a  casual  glance  the  average  consumption 
for  any  thirty  or  sixty  day  period,  and,  furthermore,  the  cost  of  hand- 
ling with  the  cards  is  reduced  to  a  minimum  as  compared  with  the 
ledger  plan. 

As  for  the  material  received  being  checked  from  press  copies  of 
original  requisitions,  I  cannot  say  that  I  altogether  agree  with  Mr. 
Hubbell.  I  think  we  should  have  better  ready  reference,  as  we  all 
know  from  experience  there  is  hardly  an  hour  in  the  day  that  we  do 
not  have  occasion  to  refer  to  an  order  made  for  some  item  of  material. 
By  having  all  the  items  copied  in  alphabetical  order  in  a  material  or- 
der book  from  the  requisitions,  as  I  suggest,  you  can  turn  to  any  item 
promptly.  For  instance,  you  are  running  low  on  firebox  steel  or 
flues,  and  desire  to  ''hurry  them  you  have  but  to  look  under  ''S" 
or     F"  of  index  for  the  page  it  appears  on,  and  by  referring  to  it  you 
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find  that  they  were  ordered  on  a  certain  requisition  and  date,  whereas, 
with  Mr.  Hubbell's  plan,  you  may  have  to  look  over  from  three  hun- 
dred to  five  hundred  press  sheets,  as  the  items  may  have  been  ordered 
three  or  four  months  back. 

I  thoroughly  agree  with  Mr.  Hubbell  that  it  is  a  good  idea  to  have 
the  storekeeper  advised  with  whom  orders  for  material  have  been 
placed,  and  with  the  permission  of  the  purchasing  department  he  can 
take  up  with  the  different  firms  the  matter  of  delivery,  thereby 
assisting  the  purchasing  agent  and  at  times  avoiding  delay  to  impor- 
tant work.  This,  however,  is  not  viewed  in  the  same  light  by  all  pur- 
chasing agents. 

With  reference  to  the  making  of  hard  copies  of  requisitions,  and 
Mr.  Hubbell's  objection  to  the  plan,  I  am  not  altogether  prepared  to 
say  whether  that  is  the  best  plan  or  not.  There  are  arguments  for  and 
against  it.  If  you  do  not  make  the  copies  as  I  suggest,  you  have  to 
place  requisitions  as  received  in  the  hands  of  stockkeepers.  This 
takes  them  out  of  the  office  where,  I  consider,  they  should  be  filed 
for  reference. 

The  placing  of  these  orders  in  the  hands  of  the  stockkeepers  neces- 
sitates higher  priced  men,  and  this  increased  price  and  labor  required 
to  write  up  ''back  orders  "  will,  I  think,  exceed  or  fully  equal  the 
$10.00  or  $12.00  that  it  will  cost  per  month  to  make  the  hard  copies. 

Mr.  J.  P.  MuRPHV  (C.  &  N.-W.  R.  R.):  Referring  to  the  carry- 
ing of  excessive  stock  by  storekeepers,  a  point  made  by  Mr.  Taylor 
in  his  paper.  The  storekeeper  being  entirely  dependent  on  others  for 
advice  as  to  the  quantity,  etc.,  of  stock,  I  would  suggest  a  committee 
for  the  purpose  of  defining  a  form  report  or  blank,  having  printed 
thereon  the  technical  names  of  the  more  important  articles.  For  in- 
stance, of  a  locomotive  ;  supposing  an  engine  was  taken  into  the  shop 
for  general  overhauling,  and  if  a  list  enumerating  the  more  important 
articles  which  this  particular  piece  of  work  would  require,  could  be 
handed  at  once  to  the  store  department,  the  storekeeper  would  be  in 
a  position  to  prepare  himself  with  material,  and  avoid  delay  to  the 
engine,  and  also  avoid  carrying  in  stock  an  excessive  quantity  of  this 
class  of  articles. 

The  assistance  of  the  motive  power  department  should  be  solicited 
along  these  lines.  The  list  of  articles  would  probably  cover  tire, 
driving  boxes,  brasses,  cylinder  bushings,  etc. 

Mr.  Hubhell  :    One  suggestion  that  has  just  been  made  is  to  be 
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anticipated  by  the  regular  requisitions  for  its  supplies  which  the  head 
of  the  mechanical  department  makes.  For  instance,  they  know  today 
that  about  sixty  days  from  now,  engine  No.  99  is  going  to  need  a  new 
set  of  tires,  and  there  is  no  tire  maker  that  keeps  those  tires  in  stock, 
hanging  by  a  thread,  just  simply  cut  the  thread  and  drop  them  down 
when  we  want  them  and  where  we  want  them  ;  you  have  got  to  make 
requisition  in  advance,  and  there  is  some  little  delay  following  the 
shipment  even  after  the  purchasing  order  has  been  made,  and  I  think 
all  such  matters  as  suggested  by  the  remarks  just  made  are  covered  by 
the  regular  requisitions  that  the  mechanical  department  will  make  on 
the  storehouse,  and  the  storekeeper  not  having  them  in  stock  makes 
his  requisition  on  the  purchasing  agent  through  whatever  channel  per- 
tains to  the  particular  lines. 

Mr.  G.  F.  Slaughter  (C.  &  N.-W.  R.  R.)  :  Mr.  Chairman,  I  am 
sorry  we  departed  from  our  subject  as  to  the  "  relative  merits  of  im- 
pression copies."  I  do  not  think  Mr.  Taylor  objected  to  them.  I 
agree  with  Mr.  Hubbell  that  the  initial  movement  should  tend  to  the 
final ;  that  we  should  have  as  little  copying  and  little  duplication  as 
possible.  We  use  a  triplicate  form  of  requisition  which  when  written 
once  is  the  only  writing  necessary.  We  retain  the  impression  copy 
in  the  office  ;  one  of  the  other  copies  goes  to  the  receiving  office  and 
one  to  the  invoice  clerk ;  that  is  the  last  there  is  of  it — there  is  no 
more  writing.  We  did  employ  a  man  who  did  nothing  else  but  that 
work,  but  his  services  were  dispensed  with. 

There  is  a  question  on  which  I  want  to  get  some  information,  and 
that  is  about  triplicate  bills  being  made  by  the  shipper.  I  wanted  to 
ask  Mr.  Taylor  if  the  triplicate  bill  was  sent  from  the  shipper  to  the 
party  who  was  to  recive  the  mxaterial,  or  to  the  general  store  ? 

Mr.  Taylor  :  Usually  they  are  sent  to  the  parties  receiving  the 
material ;  with  some  they  are  sent  direct  to  the  general  store. 

Mr.  Slaughter  :  Do  you  meet  with  any  difficulty  in  having  that 
system  in  vogue  ? 

Mr.  Taylor:    None  whatever. 

Mr.  Slaughter  :  I  asked  that  question  for  the  reason  that  I  have 
been  told  it  is  very  difficult  to  get  the  shippers  to  do  this  ;  they  object 
to  the  extra  expense  for  postage. 

This  last  paragraph,  which  you  did  not  read,  in  regard  to  the 
question  of  discounts  and  net  prices,  is  largely  a  question  for  supply 
men,  and  I  suppose  there  are  a  number  of  them  here.     I  would  like 
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to  hear  the  question  discussed  as  to  whether  it  is  not  practicable  to 
have  prices  quoted  net  instead  of  discount.  Of  course,  the  system 
now  in  vogue  entails  an  immense  amount  of  work.  Probably  there  is 
some  one  here  who  can  discuss  this  from  the  supply  man's  standpoint. 

Mr.  Hubbell  :  I  want  to  speak  just  a  moment  about  the  matter 
■of  triplicate  bills.  Invoices  are  rendered  in  my  office  in  triplicate. 
It  is  an  imperative  rule  that  all  invoices  received  in  the  offices  in  the 
morning  must  be  mailed  to  the  proper  heads  of  the  departments  that 
night.  The  triplicate  invoice  is  filed  in  the  purchasing  agent's  office, 
the  original  and  duplicate  invoice  with  the  bill  of  lading,  express  re- 
ceipt or  receipt  of  person  to  whom  the  goods  are  delivered,  are  sent 
forward  to  the  party  making  the  requisition.  The  original  bill  is  at- 
tached to  the  voucher  and  the  duplicate  bill  is  filed  in  the  office  of  the 
party  taking  same  into  account.  On  these  original  and  duplicate  in- 
voices that  go  out  we  have  a  little  stamp,  which  gives  reference  to  the 
department's  requisition  number  and  the  point  at  which  the  goods  are 
purchased,  delivered  f.  o.  b.  cars,  the  point  from  which  the  goods  are 
shipped,  giving  the  party  then  who  receives  the  material  all  the  infor- 
mation about  conditions  of  purchase  and  shipment  which  in  conjunc- 
tion with  the  carbon  copy  that  has  already  been  sent  to  the  person 
making  the  requisition  they  know  just  ag  much  about  the  transaction 
as  the  purchasing  agent,  and  they  are  fully  advised  regarding  it. 

Mr.  Slaughter  :  I  would  like  to  ask  another  question  of  Mr. 
Hubbell.  Speaking  of  deliveries  of  material,  do  the  invoices  which 
go  to  the  party  interested,  show  the  point  from  which  the  material  is 
shipped  ? 

Mr.  Hubbell  :    That  is  covered  by  the  stamp  put  on  in  my  office. 

Mr.  Slaughter  :    Then  the  invoice  itself  does  not  show  that  ? 

Mr.  Hubbell  :  Yes ;  it  is  noted  on  the  invoice,  the  invoice 
shows  to  whom  shipped  and  it  is  also  covered  by  the  rubber  stamp 
put  on  the  invoices  in  the  purchasing  agent's  office. 

Mr.  Tucker  (C.  &  N.-W.  R.  R. )  :  Mr.  Slaughter  expressed  my 
views  pretty  thoroughly  in  regard  to  requisitions,  etc.,  and  I  am  in 
full  accord  with  him  in  regard  to  carbon  copies  for  the  extra  records 
for  requisition,  and  transcribing  so  often  is  not  necessary.  I  did 
not  come  prepared  to  say  anything  on  the  paper. 

Mr.  Murphy  :  Before  passing  this  matter  of  discount  I  would 
like  to  hear  from  somebody  present  in  regard  to  getting  the  net  price 
of  materials.     It  seems  to  me  if  we  could  get  the  net  price  on  mate- 
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rial  instead  of  list  price  with  discounts,  it  would  be  of  great  assistance 
in  handling  material. 

Mr.  S.  W.  Rossiter  :  If  a  purchasing  agent  asks  for  the  net 
price,  he  gets  it,  always. 

Mr.  Hubbell:  I  do  not  want  to  monopolize  this  meeting.  I 
simply  want  to  tell  the  last  speaker  that  that  is  not  so,  and  I  want  to 
tell  a  little  story  about  this  discount  business. 

A  great  many  of  you  know  that  I  was  Mr.  Fairbanks'  ''hired 
man  "  for  twelve  years,  selling  various  things  that  he  had  to  sell.  I 
used  to  rail  about  this  discount  business,  quite  as  much  as  a  sales- 
man, I  think,  as  I  have  as  a  buyer,  and  a  person  told  a  story  about  a 
party  that  started  in  one  day  making  jackknives,  and  he  was  not  going 
to  sell  jackknives  the  good  old-fashioned  way.  The  idea  of  selling 
jackknives  at  80-20-10  and  5  off  !  He  -was  going  to  do  away  with 
this  and  sell  jackknives  at  so  much  net.  Well,  he  went  out  and  tried 
to  sell  them  that  way,  but  there  could  not  anybody  tell  whether  his 
price  was  higher  or  lower  than  anybody  else's,  and  he  had  to  go  back 
to  selling  jackknives  the  same  as  the  balance  of  them  did — sell  them 
on  discounts.  It  is  a  matter  of  great  convenience  to  manufacturer 
and  buyer  to  use  the  list  prices  and  discounts,  and  necessitates  the 
remembrance  of  less  figures,  and  I  like  the  discount  better  than  I  do 
the  net  price,  because,  for  reason  just  stated,  if  you  have  a  long  line 
of  articles  figured  out  on  a  net  price  all  the  way  through,  you 
have  a  large  number  of  prices  to  keep  in  your  noddle,  but  with  a  dis- 
count that  applies  on  all  of  them,  it  is  an  easy  matter  to  carry.  Take, 
for  instance,  the  single  item  of  pulleys  ;  all  railroads  use  more  or  less 
pulleys,  and  when  they  are  sold  upon  discount,  one  man  quotes  dis- 
count, and  another  man  quotes  discount,  it  is  a  way  of  quick  com- 
parison. A  great  many  manufacturers  publish  complete  discount 
tables  and  they  will  supply  any  railroad  official  with  those  tables  who 
will  ask  for  them,  and  from  these  discount  tables  you  can  quickly  get 
your  net  price  on  any  item. 

Mr.  Rossiter  :  That  lets  the  purchasing  agent  out,  but  that  is 
not  what  Mr.  Slaughter  asks.  He  wishes  to  do  away  with  the  figur- 
ing. We  figure  it  to  the  net,  the  purchasing  department  figures  it  to 
the  net  and  the  storekeeper  figures  it  to  the  net.  Why  not  have  it  net 
in  the  first  place? 

President  Hetzler  :  If  there  is  no  further  discussion,  I  will 
ask  Mr.  Taylor  to  close  the  argument. 
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Mr.  Taylor  :  I  do  not  know  that  I  have  anything  further  to 
say.  A  great  deal  of  stress  has  been  laid  on  the  item  of  extra  labor 
involved  in  making  hard  copies  of  requisitions  received,  in  order  to 
retain  originals  on  office  files.  I  am  sure  that  extra  amount  paid  a 
high  priced  stOckkeeper  to  look  after  the  material  and  act  as  custo- 
dian of  requisitions  will  more  than  equal  the  cost  of  making  the  copies, 
to  say  nothing  of  convenience  in  having  originals  filed  in  storekeep- 
er's office. 

Referring  to  remarks  about  list  prices  and  discounts  allowed  on 
same,  I  have,  since  preparing  article  just  presented,  received  a  bill 
with  goods  charged  at  list  price,  with  discount  of  60-10  and  5  off, 
and  not  being  satisfied  with  this,  they  then  added  20  per  cent  on. 

Such  as  this  means  extra  work  that  I  think  steps  should  be  taken 
to  avoid. 

Before  closing,  I  wish  to  draw  attention  to  matter  of  price  book. 

In  conversation  with  Mr.  Tubby,  general  storekeeper  of  the 
Great  Northern  Railway,  a  few  days  ago,  he  informed  me  they  had 
a  printed  price  book — cost  them  something  like  ^400.00  for  four 
hundred  books. 

I  think  that  a  committee  of  four  or  five  storekeepers  could  pre- 
pare a  price  book  in  such  form  as  to  be  suitable  for  all  railroads,  and 
this  done,  could  get  some  one  to  take  hold  of,  have  printed  and 
placed  on  market  at  such  a  reasonable  price  that  no  one  could  afford 
to  spend  time  required  in  writing  up  a  book  as  is  done  now  by  most 
roads.     I  would  like  to  see  some  action  taken  along  this  line. 

Mr.  Carse  :  The  chief  clerk  of  the  purchasing  agent  of  the  C. 
&  O.,  Richmond,  Va.,  has  published  a  book  of  that  kind. 

Mr.  Slaughter  :  One  of  the  defects  of  the  printed  price  book, 
or  price  list,  is  this  :  you  probably  have  3,500  names  of  material  in 
this  book,  but  only  have  prices  to  extend  on  1,500.  It  is  then 
necessary  to  turn  over,  in  posting,  a  large  number  of  useless  pages. 
Again,  the  list  itself  on  a  large  railroad  is  up-to-date  today  and  to- 
morrow full  of  obselete  material. 

We  have  a  price  book  that  is  simply  headed  at  the  top  ''Name  of 
Article,"  and  the  months  run  along  for  two  years. 

Mr.  Taylor  :  That  was  my  idea  in  suggesting  committee  of 
storekeepers.  They  would  know  what  items  to  include  and  not  bur- 
den book  with  three  or  four  thousand  unnecessary  articles. 

Adjourned. 
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Rules  as  Recommended  Changed. 

The 'following  are  the  sections  in  which  changes  were  recommended  by  the 
committee  and  members,  the  changes  being  approved  by  the  Club.  The  additions 
are  in  italics  : 

Rule  3,  Section  1,  second  paragraph:  Defect  cards  shall  not  be  required  for 
defects  for  which  owners  are  responsible,  except  for  missing  material  on  cars 
offered  in  interchange  as  provided  for  in  sections  20  and  32  of  rule  3,  etc. 

Rule  3,  Section  17  ; 

Sec.  17.    Axles  less  than  the  following  prescribed  limits  : 


CAP.ACITY  OF  CAR. 

JOURNAL. 

WHEEL  SEAT. 

CENTER. 

100,000 

5  inches. 

Gyi  inches. 

5^  inches. 

80,000 

4;^  " 

6%  " 

70,000 

4 

5%  " 

m  " 

60,000 

3^  " 

5 

50,000 

3^  " 

4/8       '  . 

40,000 

3X  " 

iys  " 

37/8  " 

30,000 

3 

3K  " 

20,000 

" 

4X  " 

3K  " 

All  cars  to  have  their  capacity  stenciled  on  them. 

Rule  .5,  Section  10.  The  weight  charged  for  new  journal  bearings  for  7  inch 
journals  or  over,  but  not  8  inches  long,  shall  not  exceed  10  pounds;  the  weight 
■charged  for  new  journal  bearings  for  journals  8  inches  long  and  less  than  9  inches 
long,  shall  not  exceed  13  pounds,  and  for  new  journal  bearings,  9  inches  long  or 
over,  but  not  10  inches,  20  pounds.  The  weight  charged  for  new  journal  bearings 
for  100,000  pound  capacity  cars  (5>^xl0)  shall  be  2.5  pounds.  The  weight  of  scrap 
credited  must  be  one-half  of  the  weight  of  the  bearing  charged  zuhether  re- 
faired  on  defect  card  or  not. 

Rule  5,  Section  13  :  M.  C.  B.  couplers  and  parts  of  same  of  whatever  make 
when  new^  shall  be  billed  as  follows  : 

One  coupler,  complete,  $8.00. 

One  coupler  body,  $5.00. 

Other  individual  parts,  malleable  or  ivroiight,  3^c.  per  lb. 
Other  individual  parts,  steel,  4j^c.  per  lb. 

Credit  for  broken  parts  renewed  shall  be  at  rates  given  in  sections  10  and  14 
of  Rule  .5. 

Rule  .5,  Section  19  :  The  Club  recommends  that  the  words  "renezued  "  and 
"replaced"  be  used  in  this  connection  in  accordance  with  their  proper  gram- 
matical use. 

At  end  of  items  of  work  enumerated  add  :  Truck  transoms  2,  zuood,  re- 
pilaced,  same  truck,  12  hours,  $2.J^0;  12  hours,  $2.^0. 

Rule  .5,  Section  21  :    In  the  list  of  air  brake  charges  add  : 
Anfrle  cock  repaired,  10c. 
Check  valve,  ground  in,  be. 


368 


Proceedings  Western  Railway  Club 


Rule  5,  Section  22,  last  paragraph.  When  cars  of  60,000  pounds  capacity,  and 
under  80 ,000  founds  capacity ,  and  so  stenciled,  have  trucks  with  journals,  4  in- 
ches or  over  in  diameter  when  new,  |25.00  per  car  shall  be  added  to  the  figures  as 
given  above  for  the  values  of  car  bodies. 

When  car s  of  80 ,000  pounds  capacity  or  over,  and  so  stenciled,  have  trucks 
zvith  journals  5  inches  or  over  in  diameter  zvhen  nezu,  $40.00  per  car  shall 
be  added  to  Ihe  figures  as  given  above  for  the  values  of  car  bodies. 

Rule  5,  Section  26.  Switching  roads  will  only  be  allowed  to  render  bills 
against  car  owners  for  the  following  defects  made  and  repaired  by  them  :  roof 
lost  on  account  of  decay  or  faulty  construction,  zuorn-out  brasses,  broken  truck 
springs,  truck  transoms,  arch  bars,  draft  timber  bolts,  column  bolts,  truck 
hangers,  truck  transom  truss  rods,  truck  bolsters,  truck  bolster  truss  rods,  oil 
boxes,  spring  planks,  truck  hanger  pins,  side  bearings  and  center  plates,  provided 
the  damage  has  not  been  caused  by  derailment  or  rough  usage.  They  will  be 
allowed  to  render  bills  direct  against  car  owners  on  all  car  owners'  defects  on  cars 
received  by  them  from  a  railroad  company,  provided  they  procure  joint  evidence 
from  the  delivering  road  that  such  car  owners'  defects  existed  when  the  car 
was  delivered  by  the  railroad  company;  joint  evidence  to  accompany  the  bill 
against  the  owner. 

A  switching  road  is  a  corporation  doing  the  major  part  of  its  business  on  a 
switching  charge,  or  one  which  does  not  pay  mileage  for  handling  cars. 

Rule  6,  Section  3  :  If  only  the  body  of  a  car  is  destroyed,  and  the  company 
destroying  it  elects  to  return  the  trucks,  they  shall  be  put  in  good  order,  or  be  ac- 
companied by  a  defect  card,  covering  all  defects  or  improper  repairs  made  by  them 
for  which  owners  are  not  responsible,  and  forwarded,  within  60  days,  free  of 
freight  or  other  charges,  to  the  nearest  point  on  the  line  of  the  company  owning  or 
operating  the  car,  and  the  number,  line  and  class  of  car  destroyed  shall  be  sten- 
ciled or  painted  on  each  truck  so  returned. 

Railroad  companies  having  their  car  repairs  pooled  shall  accept  re- 
paired  trucks  at  any  point  luithin  the  territory  of  th?  pool. 
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President  Hetzler  :  The  minutes  of  the  last  meeting  will  stand 
approved,  as  published,  if  there  are  no  objections. 

I  will  ask  the  Secretary  to  read  the  names  of  new  members,  as 
accepted  by  the  Board  of  Directors. 

The  Secretary  then  read  the  following  : 

Edward  McCarty,  Round  House  Foreman,  111.  Central  R.  R.,  Chicago. 
F.  Schuchman,  Homestead  Mfg.  Co.,  Homestead,  Pa. 

C,  B.  Ault,  Homestead  Mfg.  Co.,  No.  9  So.  Canal  St.,  Chicago. 

D.  C.  Buell,  Purdue  University,  Lafayette,  Ind. 

President  Hetzler  :  Gentlemen,  this  is  our  last  meeting  before 
the  summer  months.  We  will  take  up  the  paper  by  Prof.  L.  P. 
Breckenridge,  Locomotive  Road  Tests;  How  They  Should  be 
Made,"  and  after  this  paper  has  been  discussed,  we  will  hear  the  re- 
ports of  our  Secretary,  Treasurer  and  Library  Committee,  and  after 
.that,  election  of  officers. 

We  will  now  take  up  Prof.  Breckenridge's  paper.  I  will  ask  him 
.to  make  such  remarks  and  review  as  he  desires. 
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Locomotive    Road  Tests — How  Should  They  Be  Made  ? 

By  L.  P.  Breckenridge 

Professor  of  Mechanical  Engineering,  University  of  Illinois,  Urbana,  Illinois. 


It  is  perhaps  wise  to  admit  at  the  beginning  that  the  writer  chooses  this  sub- 
ject from  a  somewhat  selfish  reason,  namely,  with  the  hope  that  the  members  of 
this  Club  will  freely  indicate  their  feeling  and  experience  relating  to  this  subject, 
to  the  end  that  the  writer  may  gain  the  benefit  of  the  ideas  and  suggestions  offered, 
and  that  these  may  aid  in  more  successfully  carrying  on  certain  road  tests  which 
are  now'  being  planned  and  executed. 

The  first  work  of  the  writer  relating  to  tests  of  locomotives  was  done  during 
the  sum  Tier  of  1887,  for  the  Boston  &  Albany  R.  R.,  at  Springfield,  Mass.  Since 
that  time,  either  as  assistant  or  in  charge  of  the  work,  tests  have  been  made  on  the 
Connecticut  River  R.  R.,  Lehigh  Valley  R.  R.,  Illinois  Central  R.  R.,  and  Big 
Four  R.  R. 

Participation  in  work  of  this  kind  has  directed  my  attention  to  tije  work  of 
others,  and  everything  available  concerning  the  subject  has  been  carefully  read. 
Doubtless,  however,  much  has  escaped  me. 

There  are  some  methods  which  I  have  not  seen  suggested  that  I  shall  propose, 
which  I  am  sure  will  simplify  matters,  and  which  it  seems  to  me  will  be  more  sat- 
isfactory than  some  of  those  usually  adopted. 

"  A  Standard  Method  of  Conducting  Locomotive  Tests  "*  was  recommended 
to  the  American  Society  of  Mechanical  Engineers,  in  1893,  by  a  committee  of 
marked  ability,  consisting  of  ten  persons,  and  no  one  should  fail  to  familiarize 
himself  with  this  report  before  undertaking  locomotive  testing. 

In  this  report  the  recommendations  cover  both  the  "  laboratory  tests  "  and  the 
"  road  tests. ' ' 

You  are^all  well  aware  of  the  exceptional  facilities  which  obtain  at  Purdue  for 
laboratory  tests,  and  during  the  last  ten  years  no  one  has  given  more  thought  and 
attention  to  this  subject,  or  accomplished  more  than  our  fellow  member  and  vice 
president,  Professor  Goss. 

The  difficulties  which  attend  the  carrying  out  of  reliable  road  tests  are  so 
great  that  not  a  very  large  number  of  such  tests  have  been  attempted,  and  many 
that  have  been  attempted  cannot  be  said  to  have  been  very  satisfactory. 

I  do  not  by  any  means  wish  to  have  you  think  that  the  writer  has  solved  all 
of  the  difficulties,  but  some  of  the  methods  now  in  use  in  the  "  Dynamometer  Car 
No.  609,"  owned  by  the  University  of  Illinois  and  the  P.  &  E.  division  of  the  C. 
C.  C.  &  St.  L.  Ry.,  may  be  of  interest  in  this  direction. 

The  object  of  making  "  locomotive  road  tests  "  is  to  determine,  if  possible,  the 
efficiency  of  the  locomotive  when  engaged  in  its  regular  work.    The  intimate  con- 

*  .See  Vol.  14— Trans.  A.  S.  M.  E. 
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nection  of  boiler  and  engine  makes  it  evident  that  in  tests  of  this  character  the 
combined  efficiency  of  both  should  be  considered. 

A  locomotive  is  designed  to  haul  cars,  which  it  accomplishes  by  exerting  a  pull 
at  the  drawbar.  The  power  developed  at  the  drawbar  back  of  the  tender  during  a 
given  run  corresponds  to  the  brake  horse  power,  or  power  delivered  at  the  circum- 
ference of  the  belt  pulley  of  a  stationary  engine.  Coal  is  burned  on  the  grate  in 
order  that  this  power  may  be  developed  at  the  drawbar. 

If  the  results  of  a  test  were  of  interest  only  to  the  road  on  which  they  were 
made,  the  final  efficiency  might  be  given  as  the  number  of  pounds  of  coal  burned 
per  hour  per  drawbar  horse  power.  If,  however,  the  tests  can  be  made  reliable, 
they  become  of  widespread  interest,  and  immediately  the  questions  arise  :  What 
kind  of  coal  was  used?  What  was  the  evaporation  of  the  boiler?  What  was  the 
power  developed  in  the  cylinders?  So  that,  in  addifion  to  the  above  results,  there 
should  be  given  also  such  other  ratios  as  will  make  tests  comparable. 

The  length  of  the  run  should  never  be  much  less  than  100  miles.  It  is  impor- 
tant to  give  as  a  part  of  the  report  a  description  of  the  character  of  the  road  bed 
over  which  the  tests  are  made,  bearing  particularly  in  mind  that  the  resistance  of 
the  locomotive  itself  on  curves  is  twice  as  great  per  ton  as  the  cars  it  hauls,  so  that 
any  locomotive  will  be  less  efficient  on  a  division  having  a  large  proportion  of 
sharp  curves  than  on  a  division  consisting  mostly  of  straight  track,  assuming  that 
the  drawbar  horse  power  is  taken  as  the  unit  for  comparison. 

For  a  complete  road  test  the  following  determinations  must  be  made  during 
the  test  :  items  for  the  boiler. 

1.  Weight  of  coal  burned. 

2.  *Weight  of  water  evaporated. 

3.  *Temperature  of  feed  water. 

4.  *Steam  pressure. 

(These  four  are  essential  and  of  first  importance.) 

5.  Weights  of  ashes  and  smokebox  cinders. 

6.  Moisture  in  coal. 

7.  Temperature  of  escaping  gases. 

8.  *Vacuum  in  smokebox. 

9.  Quality  of  steam. 

10.     Height  of  water  in  boiler. 

ITEMS  FOR  THE  ENGINE. 

1.  Indicated  horse  power. 

2.  *Time  of  taking  diagrams. 

3.  *Drawbar  horse  power. 

4.  ^Revolutions  per  minute  of  the  drivers. 

5.  *Speed  in  miles  per  hour. 

().  *Time  of  all  stops  and  starts. 

7.  *Steam  chest  pressure. 

8.  *Position  of  throttle  valve. 

9.  *Position  of  reversing  lever. 

10.  *Location  of  mile  posts,  stations,  bi  idges,  etc. 

11.  Oil  used. 
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MISCELLANEOUS  ITEMS. 

1.  Length  of  time  calorimeter  is  running. 

2.  Length  of  time  blower  is  in  operation. 

3.  *Length  of  time  safety  valve  blows  off. 

4.  *Number  of  strokes  of  air  pump. 

5.  *Number  of  tim'es  whistle  blows. 
3.  Slip  of  locomotive  drivers. 

7.  *Temperature  of  atmosphere. 

8.  *Wind,  weather  and  rail  conditions. 

To  these  determinations  must  be  added  the  following  : 

1.  Analysis  of  coal  used. 

2.  *Description  of  coal  used. 

3.  Calorific  capacity  of  coal. 

4.  *Train  weights. 

5.  *Character  of  train. 

6.  Complete  description  of  engine  and  boiler,  including  photographs  and  all 

dimensions  and  proportions  in  any  way  involved  in  the  calculations. 

7.  *List  of  train  crew, 

8.  *List  of  observers. 

9.  *Date  and  duration  of  test. 

It  is  not  to  be  wondered  at  that  the  determination  of  such  a  large  number  of 
items  as  are  given  above  should  be  a  matter  of  considerable  difficulty,  and  when 
tests  are  undertaken  by  persons  not  familiar  with  the  difficulties,  their  first 
attempts  are  usually  unsatisfactory.  Even  to  those  with  the  requisite  experience, 
there  are  no  tests  involving  greater  difficulties,  or  that  require  more  careful  prepa- 
ration before,  or  more  careful  analysis  afterward,  than  locomotive  road  tests. 

It  has  been  the  object  of  the  writer  to  endeavor  to  reduce  the  difficulties  of 
making  locomotive  road  tests,  and  at  the  same  increase  the  accuracy  of  the  results 
obtained. 

In  1898  the  University  of  Illinois  equipped  Dynamometer  Car  No.  609.  This 
car  was  built  by  the  Peoria  &  Eastern  division  of  the  C.  C.  C.  &  St.  L.  Ry.,  and 
it  is  operated  for  the  mutual  advantage  of  the  two  interests  involved.  Although 
originally  designed  to  serve  as  a  means  of  measuring  and  recording  the  drawbar 
pull,  it  was  soon  seen  that  many  of  the  observations  necessary  for  road  tests  could 
be  more  conveniently  made  from  this  car. 

It  willl  be  seen  that  with  this  arrangement  considerable  time  and  trouble 
involved  in  attaching  various  devices  to  the  locomotive  will  be  avoided,  but  what 
is  of  more  importance,,  these  devices  can  be  mounted  more  substantially  and  can 
be  read  and  looked  after  more  easily,  while  in  many  cases  the  desired  results  may 
be  made  self-recording. 

Another  very  important  advantage  which  this  method  secures  is  that  fewer 
observers  are  necessary  on  the  locomotive  itself.  The  use  of  the  car  also  furnishes 
ample  accommodations  for  the  necessary  supplies,  instruments  and  tools,  as  well 
as  for  the  clothes  of  the  observers.  It  also  adds  much  to  the  safety  and  comfort 
of  the  party. 

♦These  observations  are  made  or  recorded  in  the  dynamometer  car. 
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In  the  above  items  required  for  a  complete  test,  those  that  have  thus  far  been 
successfully  taken  in  the  car,  or  for  which  apparatus  has  been  designed  and  is  be- 
ing constructed,  are  indicated  by  a  star,  the  others  being  still  made  from  the  loco- 
motive, or  in  the  case  of  several  items  made  the  subject  of  subsequent  determination. 

It  will  thus  be  seen  that  out  of  a  total  of  thirty-eight  items,  twenty-five  are 
arranged  for  in  the  car,  seven  are  such  as  require  no  observations  during  a  test,  and 
six  are  still  required  to  be  taken  from  the  engine.    These  six  items  are  as  follows  : 

1.  Weight  of  coal  burned. 

2.  Temperature  of  escaping  gases. 

3.  Quality  of  steam. 

4.  Height  of  water  in  boiler. 

5.  Indicated  horse  power. 

6.  Length  of  time,  blower  is  in  operation. 

For  these  observations  three  men  on  the  front  end  and  one  in  the  cab  are 
sufficient,  and  one  of  the  men  in  front  could  be  dispensed  with,  if  necessary,  as  his 
only  work  would  be  to  get  the  temperature  of  the  escaping  gases,  and  to  render 
some  assistance  to  the  two  men  at  the  indicators. 

PREPARATIONS  FOR  THE  TEST. 

The  reasons  for  making  any  particular  tests  will  determine  largely  the  details 
of  the  preliminary  arrangements,  and  while  all  the  methods  of  procedure  cannot  be 
touched  upon  in  this  paper,  there  are  nevertheless  some  suggestions  to  be  made  as 
the  result  of  past  experiences,  which  the  writer  hopes  may  be  of  value. 

Weight  of  Coal. — This  important  item  usually  involves  considerable  prepara- 
tion and  careful  watching  in  order  to  insure  correctness.  Estimated  bin  weights, 
or  bulk  weights  in  tender  weighed  on  track  scales  while  attached  to  engine,  are  not 
satisfactory,  particularly  when  allowances  must  be  made  for  variation  in  height  of 
water  in  tank. 

The  preferable  plan  is  to  use  coal  previously  weighed  on  scales  known  to  be 
accurate.  Eighty  per  cent  of  the  coal  necessary  to  make  the  run  may  be  estimated 
and  carried  in  bulk  ;  the  remainder  should  be  put  in  bags  holding  100  pounds  each. 
It  is  only  necessary  that  all  the  bulk  coal  shall  be  consumed  during  the  run,  in  or- 
der to  know  the  total  amount  used  without  the  necessity  of  weighing  back  unused 
coal,  and  frequently  only  a  few  bags  will  be  used  if  the  estimate  can  be  made  closer 
than  the  assumed  80  per  cent. 

Weight  of  Water. — In  addition  to  placing  a  meter  on  the  suction  pipe  of  the 
injector,  from  which  readings  may  be  taken,  it  is  desirable  to  calibrate  the  tank  by 
placing  it  on  accurate  scales  and  weighing  in,  or  out,  in  uniform  amounts  of  about 
500  pounds,  the  water  it  contains  when  standing  level.  One-half  inch  connections 
should  be  tapped  into  the  tank  at  nearly  opposite  corners  (a  vertical  plane  drawn 
through  these  connections  should  pass  through  the  center  of  gravity  of  the  water 
in  the  tank).  At  each  connection  should  be  a  valve,  to  which  is  attached  a  |^-inch 
flexible  rubber  tube,  in  the  other  end  of  which  is  a  glass  tube  about  12  inches 
long.  A  properly  graduated  scale  at  these  points  permits  readings  to  be  taken  giv- 
ing at  once  the  weight  of  water  in  the  tender.  These  same  scales  will  also  serve 
when  testing  the  meter. 

The  injector  should  be  put  in  the  best  possible  working  condition,  so  that  but 
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little  water  shall  pass  out  the  overflow,  as  this  must  be  caught  and  deducted  from 
the  meter  readings. 

A  meter*  to  be  placed  on  the  discharge  pipe  is  now  in  the  hands  of  the  writer 
and  if  found  reliable  may  perhaps  be  more  satisfactory. 

Indicator  Diagrams. — In  the  matter  of  preparation  for  indication,  the  writer 
has  perhaps  naturally  enough  followed  all  of  the  different  schemes  as  portrayed  or 
advised  by  other  experimenters,  but  has  found  that  so  far  the  most  satisfactory 
plan  for  single  cylinders  is  as  follows  :  Tap  the  cylinders  on  the  sides,  and  at  an 
angle  of  45  degrees,  with  a  horizontal  plane  ;  connect  to  a  three-way  cock  by  using 
a  short  nipple  at  each  end  with  elbows  looking  toward  each  other.  It  may  some- 
times be  necessary  to  use  45  degree  ells  looking  up,  followed  by  another  short  nip- 
ple and  elbow,  before  connecting  to  the  three-way  cock  Use  ^-inch  three-way 
cocks  having  union  connections  at  each  side,  in  preference  to  the  kind  having  a  slip 
joint  at  one  side.  Use  ^-inch  connections  up  to  the  short  ^^-inch  nipples  at  the 
three-way  cock. 

Use  a  separate  indicator  on  a  short  connection  for  steam  chest  diagrams. 
Fasten  in  the  handles  of  the  three-way  cocks,  and  carefully  wrap  the  pipes  with 
hair  felt  or  asbestos  cord. 

The  reducing  rigging  will  depend  upon  the  cross-head  arrangements.  Some 
form  of  pantograph  will  frequently  answer,  but  for  high  speeds,  even  above  fifty 
miles  per  hour,  the  best  thing  is  a  double  slotted  lever.  Run  a  ^-inch  rod  from 
the  reduced  motion  slide  or  pin,  back  through  one  or  two  brackets  fastened  to  the 
steam  chest.  Fasten  a  special  "cord  bracket  "  to  the  _^-inch  rod  and  locate  this 
bracket  eight  or  ten  inches  from  the  indicator  and  between  it  and  the  operator. 

The  "  cord  bracket  "  referred  to  above,  was  designed  about  three  years  ago  by 
a  student  of  the  senior  class  of  the  mechanical  engineering  department  of  the  Uni- 
versity of  Illinois,  as  the  result  of  a  competitive  design  calling  for  the  simplest  re- 
liable stop  and  start  motion  for  driving  an  indicator  on  locomotive  work.  I  believe 
the  design  fulfills  the  requirements. 

It  is  shown  in  Fig.  1.    It  consists  of  a  cast  iron  or  brass  casting,  drilled  to  fit 
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the  ^-inch  driving  rod  from  the  reducing  motion,  and  furnished  with  set  screws  to 
fasten  it  to  this  rod.  It  is  long  enough  to  reach  to  the  proper  driving  line  for  the 
indicator,  at  which  point  it  is  slotted  to  easily  take  the  cord,  the  slot  being  wider 
at  the  top  to  more  easily  permit  of  placing  the  cord  in  it.  Three  light  wood  but- 
tons j^-inch  long  are  strung  on  the  cord;  a  knot  tied  at  the  proper  place  permits  a 
pair  of  diagrams  being  taken,  while  three  additional  diagrams  may  be  taken  on  the 
same  card  by  successively  having  buttons  1,  2  and  3  between  the  knot  and  the  driv- 
ing edge  of  the  bracket. 

It  is  assumed  that  the  indicator  has  a  2-inch  drum  and  that  the  length  of  the 
diagram  taken  is  about  2%  inches.  The  slack  end  of  the  cord  is  hooked  to  some 
convenient  point  and  the  operator  soon  drops  the  cord  into  this  slot  with  the  great- 
est ease  and  certainty,  always  first  pulling  the  drum  up  against  its  stop.  When 
changing  a  card  the  cord  is  hooked  to  such  a  point  as  will  bring  the  clips  at  the 
most  convenient  place  for  this  operation. 

Drazvbar  Pull. — An  accurate  record  of  the  drawbar  pull  exerted  back  of  the 
tender  should  be  made  the  basis  of  all  locomotive  road  tests. 

The  construction  of  the  car  referred  to  above,  and  the  method  of  recording 
drawbar  pull  have  been  fully  described  in  the  various  technical  journals  *  and  can 
not  be  introduced  into  this  paper. 

For  the  benefit  of  any  who  may  be  interested  in  this  matter,  I  have  placed  on 
the  table  before  you  several  of  the  original  charts  showing  the  records  obtained  of 
drawbar  pulls  over  distances  of  50  to  100  miles.  As  these  charts  are  on  a 
scale  of  1  inch  to  400  feet,  it  would  be  impracticable  to  reproduce  them  except  in 
sections.  I  have  also  added  the  speed  charts  obtained  from  the  Boyer  recorder, 
the  distance  base  being  about  three  times  the  usual  amount  as  used  in  the  stand- 
ard machine. 

From  the  pull  on  the  drawbar  in  pounds  and  the  speed  of  the  train  in  feet  per 
minute,  the  drawbar  horse  power  is  determined  for  any  and  all  points  of  the  run. 

Speed. — Three  distinct  records  of  speed  are  recorded  in  the  car,  namely,  the 
record  from  the  Boyer  chart,  the  electric  revolution  counter  which  counts  revolu- 
tions of  drivers,  and  the  electric  time  attachment  which  automatically  marks 
divisions  of  time  on  the  drawbar  pull  chart  at  intervals  of  five,  ten,  twenty, 
thirty  or  sixty  seconds,  as  desired. 

Mile  Posts. — An  observer  stationed  in  the  tower  presses  a  button  when  pass- 
ing mile  posts,  crossings,  bridges  or  stations,  and  thus  marks  on  the  drawbar 
charts  the  localities  of  these  places. 

Pressures  in  Car. — The  boiler  pressure,  steam  chest  pressure,  and  vacuum 
pressure  in  the  smoke  box  are  all  indicated,  the  first  and  last  being  recorded  in 
the  car. 

The  actual  pressures  on  the  engine  are  compared  with  car  readings  from 
time  to  time  for  purposes  of  correction.  The  difference  of  these  pressures  is, 
however,  very  slight,  and  the  movement  of  the  pointer  indicating  steam  chest  pres- 
sure is  such  as  suggests  that  it  is  directly  connected  to  the  throttle  lever.  It  may 
be  advisable  to  register  this  record,  but  as  yet  this  has  not  been  done. 

Forms  of  Hlmiks. — F"or  the  purpose  of  recording  the  observations  required, 
the  following  forms    are  submitted  as    used  by  the   Department    of  Railvva> 

*  Railroad  Gar.ette,  November  IK9H, 

*  See  Railway  Master  Mechanic  of  June,  1H<»'.>. 
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Mechanical  Engineering  at  the  University  of  Illinois;  but  it  will  be  seen  that  they 
,  would  need  some  changes  to  be  suited  to  tests  where  a  special  car  is  not  available 
for  a  part  of  the  work. 

Methods  of  Working. —  The  writer  has  perfectly  clear  recollections  of  his 
first  ride  on  a  front  end,  with  instructions  to  take  cards  at  every  minute  and  read 
the  counter  at  every  half  minute.  At  the  end  of  a  run  of  about  two  and  one-half 
hours,  it  is  doubtful  if  I  had  six  cards  that  were  of  any  value.  It  was  an  express 
train  and  it  ran  at  times  sixty  miles  an  hour.  I  was  strapped  to  the  pilot  brace  and 
well  protected  by  a  wind  guard;  but  my  only  thought  was  first  to  hold  on  to  some- 
thing, and,  second,  my  feeling  of  chagrin  that  I  was  not  getting  any  cards.  On 
the  return  trip  things  went  better  and  it  seemed  slower;  and  three  trips  later  I  took 
144  sets  of  diagrams  in  120  minutes, — three  sets  taken  in  a  tunnel  in  absolute 
darkness. 

The  possibility  of  taking  diagrams  every  minute  has  been  demonstrated  by 
several  subsequent  tests,  but  to  do  so  more  frequently  is  a  matter  of  difficulty. 

It  is  right  at  this  point  that  the  whole  matter  of  road  testing  needs  help. 

Indicator  diagrams  from  the  locomotive  are  useful  to  exhibit  the  action  of  the 
steam  in  the  cylinders,  and  should  be  taken  at  the  various  speeds  and  for  the 
various  positions  of  the  reverse  lever.  There  is,  however  in  my  opinion  no  longer 
any  necessity  for  endeavoring  to  take  a  sufficient  number  of  diagrams  for  deter- 
mining the  average  horse  power  developed.  Let  the  drawbar  horse  power  serve 
as  the  basis  of  comparison.  Establish  a  ratio  between  the  latter  and  the  indicated 
horse  power  of  the  engine.  Do  this  by  signaling  from  the  car  when  diagrams  are 
to  be  taken.  (Press  the  button  and  take  them  from  the  car  is  easier  written  than 
accomplished.)  Frequently  a  train  will  run  for  miles  with  but  slight  variation  of 
drawbar  pull  and  at  nearly  constant  speed;  under  such  conditions  no  diagrams 
are  required.  By  watching  the  record  of  drawbar  pull,  and  speed  one  soon  learns 
when  a  diagram  should  be  taken. 

By  this  method  a  sufficient  number  of  diagrams  may  be  obtained  so  that  a 
curve  of  indicated  horse  power  may  be  laid  oft  above  the  curve  of  drawbar  horse 
power  and  the  desired  results  obtained  with  even  greater  accuracy  than  wonld  be 
possible  by  taking  a  large  number  of  diagrams  and  working  them  up  This  is  the 
method  which  we  have  now  adopted  at  the  University,  and  which  we  believe  is 
worthy  of  calling  to  your  attention. 

Those  of  you  who  have  worked  up  1,200  to  1,400  diagrams  for  a  road  test 
will  appreciate  the  relief  it  would  afford  if  this  work  could  be  reduced  75  per 
cent,  as  I  believe  it  can. 

The  Results. — For  purposes  of  comparison,  uniformity  is  desirable  in  the 
method  of  reporting  results.  While  some  improvements  might  now  be  made  in 
the  scheme  proposed  in  the  report  of  the  committee  referred  to  at  the  beginning 
of  this  paper,  it  has  not  seemed  wise  to  suggest  such  changes  at  this  time.  I  have 
therefore  added  the  scheme  for  reporting  the  results  of  road  tests  as  proposed  by 
the  A.  S.  M.  E.  Such  other  items  a*  may  be  obtained  in  any  special  case  should 
be  added  under  their  appropriate  heading. 
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TABLE  OF  RESULTS. 


General  dimensions,  etc.,  (to  be  accompanied  by  a  complete  description  of 
engine,  with  drawings  and  dimensions,  also  of  train  and  route). 
L  Kind  of  engine  

2.  Size  of  cylinders  

3.  Clearance  of  cylinders   % 

4.  Area  of  heating  surface   sq.  ft. 

5.  Area  of  grate  surface   sq.  ft. 

6    Size  of  exhaust  nozzles   inches. 

7.  Average  weight  of  locomotive  and  tender  (including  water) .  .  tons. 

8.  Number  of  cars  

9.  Weight  of  cars     tons. 

10.  Length  of  route   miles. 

11.  Number  of  ton  miles  of  train  load   ton  miles. 

12.  Number  of  ton  miles  of  total  load   ton  miles. 

13.  Schedule  time  of  trips  

TOTAL  QUANTITIES 

14.  Duration  of  time  throttle-valve  is  open   hours. 

15.  Weight  of  dry  coal  burned   lbs. 

16.  Weight  of  water  evaporated  corrected  for  moisture  in  the 

steam  and  loss  at  injector*   lbs. 

17.  Weight  of  ashes  and  refuse  from  ash  pan  ,   lbs> 

18.  Weight  of  cinders  from  smokebox   lbs. 

19.  Percentage  of  ash  as  found  by  coal  calorimeter  test   % 

20.  Total  heat  of  combustion  as  found  by  calorimeter  test   B.  T.  U. 

21.  Results  of  chemical  analysis  of  coal  

POWER  DATA. 

22.  Mean  effective  pressure.  H.  P.  cyls   lbs. 

23.  Mean  effective  pressure,  L.  P.  cyls   lbs. 

24.  Average  revolutions  per  minute   rev. 

25.  Indicated  horse  power,  H.  P.  cyls   H.  P. 

26.  Indicated  horse  power,  L.  P.  cyls     H.  P. 

27.  Indicated  horse  power,  whole  engine  .   H.  P. 

28.  Pull  on  drawbar   lbs. 

29.  Dynamometer  horse  power   H.  P. 

AVERAGES  OF  OBSERVATIONS  OF  INSTRUM,ENTS. 

30.  Average  boiler  pressure       lbs. 

31.  Average  steam  chest  pressure   lbs. 

32.  Average  temperature  of  smokebox   ® 

33.  Average  draught  suction  

34.  Average  temperature  of  feed  water  

35.  Average  temperature  of  atmosphere   ° 

*  Should  be  corrected  for  steam  used  by  calorimeter,  air  pumj),  blower,  safety  valve  aud  whistle^ 
tf)  fiud  cylinder  results — hue  .56. 
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36.  Average  percentage  of  moisture  in  the  steam   % 

37.  Maximum  percentage  of  moisture  in  the  steam   % 

38.  Weather,  wind,  etc  

OTHER  DATA. 

39.  Average  position  of  throttle   

40.  Average  position  of  reversing  lever   .  

41.  Average  speed  in  miles  per  hour  

42.  Maximum  speed  in  miles  per  hour    

43.  Number  of  stops  

44.  Average  number  of  strokes  of  air  pump  per  minute  


45.  Total  estimated  weight  of  steam  used  by  air  pump  per  hour.  lbs. 

46.  Estimated  loss  of  steam  at  safety  valve  per  hour   lbs. 

47.  Estimated  loss  of  steam  at  whistle  per  hour   lbs. 

48.  Estimated  weight  of  steam  used  by  blower  per  hour.  .....  lbs. 

49.  Estimated  loss  of  steam  at  calorimeter  per  hour    lbs. 

HOURLY  QUANTITIES. 

50.  Weight  of  dry  coal  burned  per  hour   lbs. 

51.  Weight  of  dry  coal  burned  per  hour  per  square  foot  of  grate 

surface   lbs. 

52.  Weight  of  coal  burned  per  square  foot  of  heating  surface.  .  .  lbs. 

53.  Weight  of  water  evaporated  per  hour   lbs. 

54.  Equivalent  weight  of  water  evaporated  per  hour  with  feed 

water  at  100^  and  pressure  70  lbs   lbs. 

55.  Equivalent  weight  of  water  from  100°  at  70  lbs.  evaporated 

per  square  foot  of  heating  surface   lbs. 

56.  Weight  of  water  consumed  by  engine  cylinders  (line  53,  less 

sum  of  lines  45,  46,  47,  48  and  49)   lbs. 

PRINCIPAL  RESULTS — COMPLETE  ENGINE  AND  BOILER. 

57.  Coal  consumed  per  I.  H.  P.  per  hour    lbs. 

58.  Coal  consumed  per  dynamometer  horse  power  per  hour   lbs. 

59.  Coal  consumed  per  ton  mile  of  train  load                             .  lbs. 

60.  Coal  consumed  per  ton  mile  of  total  load    lbs. 

61.  Weight  of  standard  coal  consumed  per  I.  H.  P.  per  hour.  .  ..  lbs. 

62.  Weight  of  standard  coal  consumed  per  dynamometer  horse 

power  per  hour   lbs. 

63.  Weight  of  standard  coal  consumed  per  ton  mile  of  train  load  lbs. 

64.  Weight  of  standard  coal  consumed  per  ton  mile  of  total  load  lbs. 

BOILER  RESULTS. 

65.  Water  evaporated  per  pound  of  coal   lbs. 

66.  Equivalent  evaporation  per  pound  of  coal  from  and  at  212°  lbs. 

67.  Equivalent  evaporation  per  pound  of  combustible  from  and 

at  212°   lbs. 

CYLINDER  DATA. 

68.  Mean  initial  pressure  above  atmosphere   lbs. 
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69. 
70. 


Cut-off  pressure  above  zero   lbs. 

Release  pressure  above  zero   lbs. 


71.  Compression  pressure  above  zero   lbs. 

72.  Lowest   back  pressure  above  or  below  atmos- 

phere    lbs. 

73.  Proportion  of  forward  stroke  completed  at  cut-off  lbs. 

74.  Proportion  of  forward  stroke  completed  at  re- 

lease  ,    

75.  Proportion    of   return    stroke   uncompleted  at 

compression    

76.  Mean  effective  pressure  (lines  22  and  23)   lbs. 


CYLINDER  RESULTS. 

77.  Total  water  consumed  per  indicated  horse  power  per  hour 

corrected  for  moisture  in  steam   .  lbs. 

78.  Water  consumed  per  I.  H.  P.  per  hour  by  cylinders  alone 

(from  line  56)   lbs. 


79.  Steam  accounted  for  by  indicators  at  cut-off.   ...  lbs. 

80.  Steam  accounted  for  by  indicator  at  release   lbs. 

81.  Proportion  of  feed  water  used  by  cylinders  (line 

78)  accounted  for  at  cut-off   .... 

82.  Proportion  of  feed  water  used  by  cylinders  ac- 

counted for  at  release  


H.  P.  Cyl. 


L.  p.  Cyi. 


Considering  the  amount  of  labor  involved  in  making  and  working  up  locomo- 
tive road  tests,  it  would  always  seem  desirable  to  make  tests  with  an  engine'whose 
boiler  is  known  to  be  reasonably  free  from  scale. 

No  attempt  at  testing  should  be  made  without  the  co-operation  and  assistance 
of  the  "road  foreman  of  engines,  "  so  as  to  insure  the  operation  of  the  locomotive 
under  approved  conditions. 

It  will  not  be  necessary  to  repeat  in  this  paper  the  many  excellent  precautions 
and  directions  given  in  the  paper  referred  to  before  in  this  article.  There  are  many 
experienced  railroad  men  who  do  not  believe  that  road  tests  should  be  made  at  all. 
It  has  not  been  my  object  to  prove  that  they  should  be  made.  There  are,  however, 
others  that  realize  the  importance  of  "road  tests  "  for  the  determination  of  some 
features  of  engine  performance,  and  especially  for  comparisons  as  between  differ- 
ent types  of  engines  in  actual  service  conditions. 

I  am  not  a  believer  in  ' '  road  tests  ' '  when  it  comes  to  trying  this  or  that  device 
on  an  engine  as  a  fuel  saver.  "  Painting  the  smokestack  red  "  has  frequently  been 
shown  (?)  to  save  10  per  cent' of  the  fuel. 

If  "road  tests"  could  be  made  more  accurate  and  with  less  labor  before  a 
test,  during  a  test,  and  after  a  test,  it  has  seemed  possible  that  they  would  be 
worth  making. 

It  has  been  with  a  desire  to  indicate  what  seems  to  the  writer  a  help  in  this 
direction  that  this  paper  has  been  written. 
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SAMPLES  OF  BLANKS. 
Department  Railway  Mechanical  Engineering, 
university  of  illinois. 


Test  Xo. 


Log  for  Locomotive  Road  Tests. 

Locomotive  No.   .   Date   .     .  . 


COAL  SHEET 


At  the 
Beginning  of 
Test. 


I'aken 
on  Durins 
Run. 


At  the 
End  of  Test. 


Weight  of  bulk  coal  in  tender  

Number  of  bags  containing  100  pounds 
Total  weight  tender  with  coal  and  water , 

Height  of  water  in  tender  

Total  weight  coal  consumed.  

Weight  of  ashes  from  ash  pan  

Weight  of  cinders  from  smokebox.  .  .  ,  .  . 


Department  Railway  Mechanical  Engineering, 
university  of  illinois. 


FEED  WATER 

Log  for  Locomotive  Road  Tests. 

Test  iVo   Locomotive  A  o   Date  .  


Time. 

Water  Me- 
ter Readi'gs 
Cubic  Ft. 

Height  of  Water 

in  Inches 
on  Tender  Gage. 

Temper'ture 
of 

Feed  Water. 

Location 
of 
Train. 

Injector 
Overflow 
Estimat'd  in 
Founds. 

Rc  marks. 

Front. 

Back. 
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Department  Railway  Mechanical  Engineering, 
university  of  illinois. 


CAB  RECORD 

Log  for  Locomotive  Road  Tests. 

Test  No   Loco?notive  No   Date   


Time. 

Height 
of  Water  in 
Boiler. 
Inches  on 
Glass. 

Blower  on 
from 
to 

Position  of 

Calorimeter 
Data. 

Remarks. 

Lever. 

Throttle 

Department  Railway  Mechanical  Engineering, 
university  of  illinois. 


FRONT  END. 

Log  for  Locomotive  Road  Tests. 

Test  No   Locomotive  No   Date   


Time. 

Smokebox 
Vacuum 
in  Inches  of 
Water. 

Temper'ture 
of 

Escaping 
Gases. 

Strokes 
of  Air  Pump 
Counter 
Reading. 

Extra 
Column. 

Remarks. 

Department  Railway  Mechanical  Engineering. 

UNIVERSITY  OF  ILLINOIS. 


CAR  SHEET  NO.  1. 

Log  for  Locomotive  Road  Tests. 

Test  No   Locomotive  No   Date   . 


Time. 

Pressures  by 
Gage  on 

Revs,  of 
Drivers 
Counter 
Reading. 

Speed  in 
Miles  Per 
Hour  by 
Boyer  Gage. 

Remarks. 

Boiler. 

Steam 
Chest. 
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Prof.  L.  P.  Breckenridge  (University  of  Illinois)  :  Mr.  Presi- 
dent, and  members  of  the  Western  Railway  Club.  I  think  that  very 
little  need  be  said  in  opening  this  paper  ;  I  said  about  all  that  needs 
to  be  said  in  the  paper,  as  far  as  anything  new  is  concerned,  and 
repeated  a  good  many  things  with  which  most  of  us  are  familiar. 

I  may  say  that  I  have  placed  on  the  table  three  exhibits.  The 
two  long  rolls  across  the  table  are  exhibitions  of  diagrams  of  records 
taken  from  drawbar  pulls  in  the  car  which  we  are  now  operating  on 
the  Big  Four  road.  The  blue  prints  are  drawings  which  explain,  in 
a  manner,  the  construction  of  the  car,  the  photographs  recently 
taken,  showing  the  apparatus  for  recording  the  drawbar  pull. 

The  drawings  at  the  end  of  the  table  exhibit  the  proposed  con- 
struction which  we  shall  put  into  the  Illinois  Central  car,  which  is 
now  ready,  at  the  Burnside  shops,  for  our  apparatus. 

I  may  say,  briefly,  that  the  interest  of  the  University  of  Illinois  in 
the  dynamometer  cars  has  grown  upon  us,  one  way  and  another,  and 
we  find  ourselves  pretty  well  swamped  with  troubles  and  trials  relating 
to  dynamometer  cars.  We  enjoy  it  in  good  measure,  but  at  the  same 
time  I  feel  like  apologizing  to  the  railway  clubs  for  not  having  by  this 
time  more  information  to  give  that  is  worth  something.  This  year 
has  really  been  with  us  a  year  of  construction,  because  of  the  new 
design  we  have  had  to  bring  out,  and  also  numerous  changes  in  the 
apparatus  which  we  had  already  used. 

This  whole  matter  has  come  to  us,  I  may  say,  on  account  of  the 
fact  that  we  took  up  and  carried  out,  in  1897,  a  series  of  locomotive 
road  tests  on  the  Illinois  Central  Railroad,  and  the  reports  of  those 
tests  are  exhibited  on  the  table.  The  magnitude  of  the  undertaking, 
the  actual  working  up  of  all  the  indicator  diagrams  and  getting  the 
work  in  satisfactory  shape  for  sixteen  locomotive  road  tests,  was  some- 
thing appalling,  taking  cards  as  we  did,  once  every  minute,  which 
means  four  diagrams  a  minute.  The  difficulties  and  the  work  of  get- 
ting that  report  in  shape  is  really  the  excuse  which  we  offer  for  trying, 
in  some  measure,  to  obviate  that  work,  and  in  trying  to  record,  auto- 
graphically,  some  of  these  things  in  a  car  attached  to  the  locomotive 
rather  than  trying  to  get  these  records  in  the  usual  way — taking  the 
indicator  diagrams  very  fre(]uently  and  working  them  up  as  a  basis 
for  report. 

I  ought,  perhaps,  to  call  attention  on  i)age  2  to  the  items  8  and  9, 
"  Position  of  Throttle  Valve  "  and     Position  of  Reversing  Lever."  1 
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said  in  this  paper  that  the  items  indicated  with  the  star  were  recorded 
in  the  dynamometer  car.  I  may  say  this  paper  has  been  written 
about  six  weeks,  and  I  expected  by  the  time  that  it  was  read  that  that 
might  be  so.  It  is  not  yet  so;  we  have  designed  this  apparatus,  but 
it  is  not  yet  in  the  dynamometer  car.  I  think,  perhaps,  it  might  be 
allowed  to  stand,  as  I  think  it  will  not  be  long  before  it  is  true. 

There  may  be,  I  hope,  some  queries  in  connection  with  this  paper 
that  I  shall  be  able  to  answer,  but  if  there  are  none,  why,  I  present 
this  paper  to  you  with  a  great  deal  of  pleasure,  hoping  that  it  may 
serve  in  some  way  those  of  you  who  happen  to  be  interested  in  the 
subject  of  economizing  time  and  labor  when  it  is 'desirable  to  make 
any  sort  of  locomotive  road  tests. 

President  Hetzler  :  Gentlemen,  this  is  a  subject  which  is  of 
interest  to  nearly  every  one  of  our  members,  and  I  hope  Prof.  Breck- 
enridge's  paper  will  be  thoroughly  discussed.  Discussion  is  in  order» 
Mr.  Sinclair,  will  you  open  the  discussion  ? 

Mr.  Angus  Sinclair  (^Locoi?iotive  Engineering)  :  I  am  so  seldom 
present  at  the  meetings  of  the  Western  Railway  Club  that  I  feel  diffi- 
dent, to  some  extent,  in  getting  up  among  you  to  speak. 

I  am  not  particularly  in  sympathy  with  the  paper  which  has  just 
been  read  before  us.  I  have  seen  a  great  many  road  tests  of  locomo- 
tives and  taken  part  in  a  great  many,  and  I  think  that  there  is  no 
necessity  for  the  elaboration  which  certain  parties  wish  to  make  in 
connection  with  those  tests.  There  are  a  few  simple  things  which 
ought  to  be  known.  You  want  to  know  if  the  distribution  of  the 
steam  is  what  it  ought  to  be  ;  you  want  to  know  the  temperature  of 
the  gases  that  are  passing  into  the  smokebox,  and  practically  the 
character  of  the  steam — if  the  steam  is  wet  or  dry.  After  that,  all  the 
other  things  given  are  just  mere  elaborations  that  might  just  as  well 
be  wiped  off. 

On  reading  the  paper  I  notice  there  is  one  very  important  thing 
omitted  ;  that  is,  the  flow  of  gases  in  the  smokebox.  In  many  en- 
gines, I  believe,  the  draft  appliances  are  so  badly  arranged  that  the 
gases  do  not  pass  through  the  tubes  uniformly  ;  that  is,  there  will  be 
a  rush  of  gas  above  or  below,  or  in  the  middle,  and  certain  tubes  are 
not  getting  used  at  all.  I  think  to  ascertain  that  would  be  much  bet- 
ter and  more  practical  for  use  than  nearly  all  the  other  things  that  are 
recommended  in  that  paper. 

Another  thing  about  locomotive  tests  is,  there  is  a  strong  tendency- 
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to  take  indicator  diagrams  from  high  class  working  engines  and  make 
elaborate  tests,  while  engines  that  are  in  miserable  condition,  engines 
that  will  not  pull  two-thirds  of  the  train  that  they  originally  ought  to 
pull,  are  left  untested.  These  are  the  engines  to  which  the  indicator 
ought  to  be  applied  and  the  result  of  their  degeneration  told  to  the 
world.  I  have  seen,  in  fact  I  have  some  indicator  diagram  tests 
taken  from  a  Ibcomotive  on  a  certain  road,  where  the  full  initial  pressure 
was  not  received  until  over  one-third  of  the  stroke  had  passed,  and 
they  thought  the  engine  worked  very  well,  too.  She  was  square,  and 
they  could  not  see  that  there  was  any  other  indication  that  the  engine 
was  not  doing  as  well  as  she  ever  had  done.  They  indicated  the  cyl- 
inders, then  adjusted  the  valves  so  that  there  was  full  initial  pressure 
at  the  beginning  of  the  stroke,  and  it  resulted  in  a  very  material  sav- 
ing of  fuel,  and  that  is  the  lesson  you  are  to  get  from  applying  the 
indicator  where  it  ought  to  be  applied,  and  that  is  to  worn-out  engines. 

Prof.  W.  F.  M.  Goss  (Purdue  University):  I  am  glad  Prof. 
Breckenridge  has  presented  this  paper.  If  anyone  knows  anything 
about  road  tests  of  engines  it  is  one  actively  engaged  in  the  work  of 
such  tests,  and  the  Club  is  fortunate  in  having  this  paper  from  Prof. 
Breckenridge  who  is  fresh  from  the  field. 

It  is  well  to  note  that  the  general  subject  of  testing  locomotives  on 
the  road  has  been  treated  by  a  joint  committee  of  the  Master  Me- 
chanics' Association  and  of  the  American  Society  of  Mechanical  En- 
gineers. The  paper  under  discussion  is  not,  as  I  understand  it,  at 
variance  with  the  general  recommendation  of  this  joint  committee, 
but  supplementary  thereto.  It  shows  how  certain  things  can  be  done 
to  increase  the  facility  with  which  observations  may  be  made.  To 
this  end  a  considerable  amount  of  apparatus  employed  to  interpret 
the  action  of  various  parts  of  the  machine,  and  hitherto  attached  di- 
rectly to  the  locomotive  itself,  are  brought  back  to  a  dynamometer 
car.  Thus,  steam  gauges,  vacuum  gauges  and  things  of  a  similar  sort 
are  made  a  permanent  part  of  the  car,  an  arrangement  giving  room 
for  a  considerable  number  of  observers,  and  increasing  their  comfort. 
Such  a  plan  is  an  attractive  one,  but  it  adds  considerable  mechanism 
to  the  experimental  plant.  From  a  scientific  point  of  view,  it  is  a 
question  whether  after  all  it  presents  a  real  gain.  Many  engineers, 
when  they  want  to  find  out  what  is  going  on  in  any  particular  portion 
of  any  complicated  machine,  ])refer  putting  their  instruments  of  ob- 
servation just  as  near  as  possible  to  the  portion  of  the  apparatus  to  be 
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studied.  A  gauge  to  show  boiler  pressure  should,  for  experimental 
purposes,  be  on  the  boiler  not  many  feet  away  with  a  long  and 
crooked  pipe  connection,  because  such  a  pipe  becomes  an  intervening 
piece  of  apparatus,  and  as  such  requires  attention  which  would  be 
saved  if  the  pipe  did  not  exist. 

When  in  Paris,  recently,  I  had  the  privilege  of  inspecting  two  loco- 
motives of  the  Eastern  Railroad  of  France,  which  were  being  fitted 
for  a  test.  Mr.  Salomon,  under  whose  direction  the  work  was  being 
done,  had  met  the  problem  which  Professor  Breckenridge  has  so  well 
solved  by  the  use  of  a  dynamometer  car,  in  quite  another  way.  The 
new  engines  were  both  single  expansion,  but  were  different  in  wheel 
arrangement  and  in  other  details.  In  preparation  for  testing,  the  cab 
of  these  engines  had  been  extended  forward  above  the  running  board 
on  one  side,  clear  to  the  front  of  the  smokebox.  The  front  end  was 
closed  by  a  good  sized  door.  This  extended  cab  served  to  house  all 
the  instruments,  including  indicators,  and  gave  a  roomy  apartment 
for  observers. 

The  precise  arrangement  of  apparatus,  in  any  case,  must  always 
depend  upon  what  it  is  desired  to  find  out.  If  we  want  to  know 
something  about  steam  distribution,  we  expect  to  go  to  the  indicator; 
if  we  are  interested  in  knowing  what  an  engine  will  pull,  the  dynamo- 
meter car  is  perhaps  sufficient.  I  am  not  certain  but  there  would  be 
positive  gain  if  we  would  check  off  the  problems  as  suggested  by  Mr. 
Sinclair  and  eliminate  first  one  and  then  another. 

In  the  matter  of  boiler  performance,  for  example,  we  know  from 
work  already  published  in  the  proceedings  of  our  Club  that  the  per- 
formance of  a  locomotive  boiler  can  be  defined  with  great  accuracy 
from  tests  made  while  the  engine  is  at  rest.  After  a  few  tests  under 
suitably  selected  conditions,  a  characteristic  curve  can  be  plotted, 
from  which  it  can  always  be  known  how  much  steam  is  being  made 
per  pound  of  coal,  when  the  power  to  which  the  boiler  is  worked  is 
known.  With  the  problem  of  testing  locomotives  given,  why  not  be- 
gin with  the  boiler?  With  all  complications  involved  in  determining 
boiler  performance  effectually  eliminated,  one  may  enter  upon  a  road 
test  of  a  locomotive  with  fair  promise  of  success. 

Now,  Mr.  President,  I  have  to  apologize  in  making  these  remarks. 
I  never  made  a  road  test  and  I  do  not  know  very  much  about  it,  but 
I  have  read  Prof.  P>reckenridge's  paper  with  a  great  deal  of  interest. 
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and  the  suggestions  I  have  offered  are  some  of  those  which  occur  to 
me  as  I  read. 

In  this  connection,  I  may  be  permitted  a  single  reference  to  shop 
tests  which,  while  generally  approved  in  this  country,  are  not  being 
followed  to  any  considerable  extent.  I  was  interested,  when  abroad, 
to  notice  that  at  the  Hartmann  Locomotive  Works  in  Chemnitz,  Ger- 
many, provision  is  being  made  for  the  establishment  of  testing  plants, 
and,  again,  that  at  the  Ephaney  shops  of  the  Eastern  Railroad  of 
France  experiments  were  being  made  on  friction  brakes,  looking  to 
the  establishment  of  a  testing  plant.  I  regret  that  I  do  not  know  of 
any  such  movement  now  in  progress  by  the  railways  of  this  country. 

Mr.  William  Forsyth  :  There  are  two  questions  I  would  like  to 
ask  Prof.  Breckenridge.  First,  whether  I  understood  that  he  had 
anything  which  would  be  an  equivalent  to  a  continuous  indicator 
card  ;  second,  whether  in  connection  with  the  dynamometer  car  they 
had  determined  the  amount  of  friction  of  the  cupped  leather  in  hy- 
draulic piston,  and  whether  it  had  been  calibrated  at  all,  so  as  to 
know  how  accurate  its  work  was. 

Prof.  Breckenridge  :  In  regard  to  the  question  of  continuous 
indicator,  I  have  made  some  notes  on  it  here,  thinking  it  might  come 
up.  I  can  only  say  that  when  any  one  gets  started  in  a  dynamome- 
ter car  and  tries  to  put  a  few  things  in,  he  pretty  nearly  gets  every- 
thing into  it  by  and  by,  and  the  department  has  ordered  a  continuous 
indicator  which  is  being  made  in  the  hopes  that  it  may  serve  some 
useful  purpose  in  this  connection.  The  indicator  which  has  been 
ordered  is  the  kind  that  was  brought  out  by  Prof.  C.  S.  Brown,  of 
Vanderbilt  University,  in  connection  with  Prof.  Gray,  of  Terre  Haute, 
and  those  indicators  have  been  promised  for  two  or  three  months,  but 
difficulties  of  manufacture  have  interfered  with  their  delivery,  and  the 
result  is  that  we  have  not  yet  had  an  opportunity  to  try  them.  You 
will  notice  in  the  body  of  the  paper  that  I  state  somewhere  in  paren- 
thesis, "  (Press  the  button  and  take  them  from  the  car  is  easier  writ- 
ten than  accomplished)."  I  put  that  in  there  because  I  thought  that 
probably  some  time  it  might  be  possible  to  press, a  button  in  the  dyna- 
mometer car  and  take  indicator  cards.  Whether  or  not  it  will  be  so 
I  can  not  say,  because  I  have  not  had  a  chance  to  experiment  with 
continuous  indicators. 

I  have  seen  continuous  indicator  diagrams  taken  over  seventy-five 
miles  of  road.     Of  course  the  cards  are  different  from  the  others  in 
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that  the  back  pressure  is  not  under  the  forward  pressure  as  the  paper 
is  always  moving  ahead. 

The  question  of  calibration  of  dynamometer  apparatus  is  a  ques- 
tion which  we  have  taken  up  more  particularly  with  our  new  construc- 
tion, and  are  arranging  to  put  it  in  the  testing  machine  before  we  put 
it  on  the  car.  We  have  never  been  able  to  devise  an  entirely  satis- 
factory scheme  for  calibrating  the  dynamometer  that  is  already  on 
the  car,  although  we  have  now  some  ideas  of  holding  the  car  on  the 
track  and  pumping  oil  into  our  cylinder  and  letting  it  press  down  on 
a  pair  of  track  scales  in  order  that  we  may  get  an  accurate  calibration 
curve.  I  may  say,  however,  that  experiments  have  been  made  with 
cylinders  with  cup  leathers  up  to  a  thousand  pounds  by  Prof.  John- 
son, now  dean  of  the  College  of  Mechanics  and  Engineering  at  Mad- 
ison, Wisconsin,  and  I  understand  that  up  to  five  or  six  hundred 
pounds  pressure  the  frictional  resistance  of  apparatus  of  this  kind 
has  not  been  found  to  exceed  3  or  4  per  cent. 

Prof.  Flather,  now  of  the  University  of  Minnesota,  has  a  student 
engaged  in  a  similar  line  of  investigation  in  his  thesis  work.  I  am 
told  he  finds  the  frictional  resistance  to  be  small,  when  the  pressure 
does  not  exceed  six  or  seven  hundred  pounds  per  square  inch. 

In  the  operation  of  the  recording  pencil,  I  think  any  one  of  you 
that  has  ever  watched  our  apparatus  work,  will  agree  that  it  is 
extremely  sensitive  to  any  change  that  goes  on.  You  can  watch  the 
recording  pencil  and  also  the  engineer  in  the  cab,  and  the  slightest 
motion  of  his  hand  on  the  throttle  lever  shows  a  change  in  the  draw- 
bar pull,  and  the  fact  that  the  gauge  pointer  has  that  little  swinging 
motion  to  it,  all  the  way,  which  is  indicative  of  freedom  of  action 
rather  than  any  sudden  jerking  motion  which  you  are  familiar  with  as 
indicating  frictional  difficulties,  is  some  proof  to  me  that  the  fric- 
tional resistances  are  not  large.  However,  in  future  constructions 
we  will  try  the  experiment  of  still  further  eliminating  what  may  be 
frictional  resistance  by  throwing  out  cup  leather  arrangements  and 
putting  in  bronze  for  pistons,  carefully  ground  and  lapped  in  the 
cylinder. 

Prof.  Goss  :  Prof.  Breckenridge,  with  his  customary  frankness, 
makes  a  statement  on  page  10  that  is  a  little  hard  to  understand.  In 
connection  with  the  purpose  of  the  paper,  he  says:  ''If  'road  tests' 
could  be  made  more  accurate  and  with  less  labor  before  a  test,  during 
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a  test  and  after  a  test,  it  has  seemed  possible  that  they  would  be 
worth  making." 

The  statement  seems  to  array  itself  against  the  purpose  of  the  pa- 
per and  I  did  not  understand  it. 

Prof.  Breckenridge  :  What  I  tried  to  make  it  mean  was  this  : 
I  have  exhibited  on  the  table  a  series  of  locomotive  road  tests  made 
on  what  I  have  chosen  to  call  the  old  method  of  basing  results  on  a 
large  number  of  indicator  cards  to  be  taken  from  the  locomotive,  as 
against  the  plan  which  I  propose,  of  making  everything  depend  on 
drawbar  pull  and  only  taking  cards  once  in  a  while,  and  what  I  tried 
to  indicate  here  is  that  the  scheme  which  I  propose  is  a  scheme^  which 
is  easier  and  more  accurate.  If  I  failed  to  make  the  point  plain  in 
the  paper,  I  hope  I  have  now. 

Prof.  Goss  :  I  do  not  wish  to  be  the  means  of  bringing  the  dis- 
cussion down  to  minor  details,  but  desire  to  say  with  reference  to  cup 
leathers  that  the  experience  of  a  great  many  years  has  proven  them 
to  be  quite  unreliable  when  employed  as  a  part  of  a  weighing  machine. 
In  some  tests  which  I  have  witnessed  it  was  found  that  everything 
depended  on  the  condition  of  the  leather.  If  the  leather  was  stiff, 
the  friction  was  small  and  the  leakage  great,  while  if  the  leather  was 
soft,  the  leakage  was  small  and  the  friction  great.  As  Prof.  John- 
son's work  with  cup  leathers  has  been  referred  to,  I  am  compelled  to 
say  that  even  Prof.  Johnson  did  not  escape  severe  criticism  for  the 
degree  of  confidence  he  bestowed  upon  them.  I  remember,  also,  that 
in  a  discussion  of  the  question,  he  admitted  that  the  frictional  resist- 
ance of  the  leather  was  assumed  to  be  constant  for  alb  pressures,  the 
correction  being,  I  believe,  500  pounds  which  was  added  to  the  reg- 
istered load  of  his  machine.  I  think,  therefore,  that  Prof.  Breck- 
enridge has  made  a  great  gain  in  eliminating  cup  leather  from  his 
new  apparatus. 

Prof.  C.  V.  Kerr  (Armour  Institute  of  Technology)  :  One  re- 
mark made  by  Prof.  Goss,  a  few  minutes  ago,  prompted  this  query  in 
my  mind.  He  spoke  of  the  elimination  of  the  boiler  test  from  the 
road  test,  and  also  the  cylinder  test.  This  statepient,  I  have  seen,  to 
the  effect  that  the  locomotive  boiler  will  not  perform  the  same  when 
used  as  a  stationary  boiler  as  it  will  on  the  road.  Where  I  saw  the 
statement  there  was  no  explanation  and  it  remains  to  be  conjectured 
what  it  was.  It  seems  to  me  it  is  primarily  a  difference  in  the  circu- 
lation of  the  water  in  the  boiler  as  affected  by  the  rolling  and  jarring 
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of  the  engine.  That  view  of  it  would  rather  seriously  interfere  with 
dropping  out  the  boiler  test  from  the  road  tests.  The  cylinder  per- 
formance would  probably  be  affected  very  little,  if  at  all,  in  that  way. 

Prof.  Goss  :  That  question  has  been  up  before  another  railway 
club  during  the  present  winter,  and  I  would  like  now  to  repeat  some 
things  bearing  upon  it  which  I  have  said  before  this  Club.  About 
two  years  ago,  the  Club  enjoyed  a  paper  by  Mr.  William  Garstang, 
reporting  results  of  tests  of  different  fuels  which  were  made  upon  the 
Purdue  locomotive  plant.  In  outlining  these  tests,  Mr.  Garstang 
considered  it  imperative  that  the  engine  should  be  in  motion,  and  all 
of  his  tests  were  so  run.  Before  these  tests  and,  also,  after  their  com- 
pletion, other  tests  were  run,  in  the  course  of  which  draft  was  made 
by  blocking  up  the  valves  and  opening  the  throttle.  Comparisons 
show  identical  results.  The  draft  is  the  governor.  If  you  burn  the 
fuel  you  get  the  steam.  The  motion  of  the  boiler  has  no  effect.  I 
can  say  advisedly  that  there  is  nothing  in  the  ''vibration  theory." 

Mr.  Sinclair  :  I  am  very  much  pleased  to  hear  what  Prof.  Goss 
has  said  on  that  subject.  I  heard  a  statement  made  in  the  American 
Society  of  Mechanical  Engineers  that  the  locomotive  boiler  could  not 
be  made  to  steam  as  freely  when  acting,  as  a  stationary  boiler  ;  that 
is,  when  used  as  a  locomotive  boiler.  I  took  the  statement  under 
consideration  and  gave  it  a  great  deal  of  thought,  ^nd  it  was  my  inten- 
tion, at  the  first  opportunity  I  had  to  come  out  west  to  Purdue  Univer- 
sity, to  find  out  what  their  experience  has  been  with  the  steaming 
capacity  of  their  engines  as  compared  with  the  steaming  on  the  road, 
and  I  am  glad  to  hear  that  the  case  is  settled.  There  are  some  peo- 
ple who  will  get  up  and  make  strange  statements  without  any  founda- 
tion to  them,  and  there  is  no  doubt  but  that  statement  was  one  of 
the  kind. 

If  the  theory  on  which  he  appeared  to  base  his  statement  were 
true,  a  rough  riding  engine  would  always  steam  better  than  an  easy 
riding  engine,  and  an  engine  bumping  over  a  rough  track  would  steam 
better  than  one  going  over  a  smooth  track  ;  consequently,  I  think  it 
is  a  good  thing  if  this  is  settled,  for  the  next  thing  you  might  see 
would  be  people  letting  the  track  run  down  for  the  benefit  of  the 
steaming  of  the  locomotive,  and  getting  heavy  springs  to  make  the 
engines  ride  rough  so  they  would  use  less  coal  in  pulling  trains. 

Mr.  Sinclair  :  I  rise  to  make  a  correction.  Prof.  Goss  informs 
me  that  the  statement  to  which  I  referred  was  made  at  the  New  York 
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Railway  Club.  I  am  rather  inclined  to  save  the  reputation  of  the 
New  York  Railway  Club  as  well  as  I  can,  but  I  do  not  want  to  save 
it  at  the  expense  of  the  American  Society  of  Mechanical  Engineers. 

Mr.  a.  E.  Man(?hester  (C,  M.  &  St.  P.  Ry.)  :  The  question 
of  locomotive  tests  is,  perhaps,  important,  but  not  all  important  in 
connection  with  dynamometer  tests  on  railroads, but  if  more  attention 
were  given  to  the  very  important  conditions  that  might  be  determined 
by  the  dynamometer  outside  of  the  engine,  I  believe  it  would  be  a 
good  thing  for  the  railroads  and  perhaps  give  much  needed  informa- 
tion. For  example,  in  dynamometer  tests  that  I  have  seen,  they  have 
often  shown  up  a  condition  in  the  track  that  the  engineering  depart- 
ment was  entirely  unaware  of.  The  profile  in  the  engineer's  office 
would  show  that  some  time  thirty  years  ago,  the  railroad  had  been 
built  and  put  up  under  certain  conditions,  but  since  that  time  there 
has  been  graveling  and  work  constantly  going  on  that  had  changed 
the  general  contour  of  the  surface  of  the  road,  and  of  the  curves  and 
the  stalling  of  trains  is  often  due  to  that  particular  condition. 
One  of  the  purposes  of  the  dynamometer  car  should  be  to  help  to  de- 
tect these  errors  as  well  as  those  in  the  locomotive.  Then,  there  is 
also  the  question  of  side  bearings  and  the  different  kinds  of  trucks. 
I  believe  that  one  of  the  items  of  information  that  would  be  of  great 
interest  to  railroads  and  mechanical  people  would  be  to  have  it  deter- 
mined what  effect  side  bearings  are  having  on  the  draft  of  the  train, 
and  whether  or  not  there  is  any  difference  in  the  differently  con- 
structed trucks,  whether  the  swing  motion  truck  or  the  rigid  truck 
have  any  merits  so  far  as  their  hauling  easily  or  hard  is  concerned. 

fn  looking  over  the  drawbar  pull,  as  I  understand  it,  from  the  dia- 
grams on  the  table,  I  notice  that  there  is  but  a  very  slight  variation 
in  the  pencil,  that  the  variations  due  to  the  revolving  variations  of 
pressure  are  almost  eliminated.  It  has  occurred  to  me  that  that  is 
not  a  good  thing  to  do  ;  that  one  of  the  things  that  might  be  read 
from  the  dynamometer  car  would  be  to  have  the  pencil  arms  so  flexi- 
ble that  any  ineciuality  in  the  revolving  strength  developed  would  be 
shown  upon  the  card  and  shown  in  sufficiently  n^arked  form  to  have 
it  very  noticeable.  In  watching  some  tests,  not  long  ago,  that  was 
very  plainly  brought  to  my  notice.  An  engine,  under  a  certain  con- 
dition, showed  a  very  lively  vibration,  and  by  some  decided  improve- 
ments that  were  made  in  it  afterward,  the  line  was  brought  down  to 
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nearly  a  straight  line  under  the  same  conditions  and  in  the  same  char- 
acter of  service  and  speeds. 

Mr.  F.  a.  Delano  (C,  B.  &  Q.  R.  R.)  :  Mr.  Chairman,  and 
_gentlemen  :  I  feel  very  much  indebted  to  Prof.  Breckenridge  for 
furnishing  us  this  paper,  but  I  think  the  members  would  be  even  more 
indebted  if  he  should  be  disposed  to  publish  some  of  the  photographs 
that  he  has  exhibited  on  the  table.  We  have  all  heard  that  Prof. 
Breckenridge  has  been  working  on  this  subject,  and  we  have  always 
been  eager  for  the  information  that  he  has  given  us  in  part  here.  I 
can  say,  too,  that  I  am  happy  in  being  able  to  agree  with  all  the 
•speakers,  both  Prof.  Breckenridge  and  Mr.  Sinclair.  It  seems  to  me 
that  for  a  dynamometer  car,  and  in  fact  a  car  that  also  aims  to  accom- 
plish a  great  deal  more, — for  example,  track  inspection,  dynograph 
work,  etc., — that  this  car  of  Prof.  Breckenridge  is  none  too  elaborate  ; 
where  great  accuracy  of  work  is  required  and  wanted,  we  cannot  have 
■our  instruments  any  too  precise,  but  I  also  agree  with  Mr.  Sinclair 
that  there  is  great  need  of  simplifying  engine  tests  and  road  tests  so 
that  they  can  be  made  more  frequently,  and  for  all  classes  and  con- 
ditions of  engines.  As  he  very  truly  points  out,  it  is  not  the  newly 
built  engines  or  the  special  engines  which  require  testing,  nearly  as 
much  as  the  average  engines  in  ordinary  condition. 

There  is  a  great  deal  of  energy  and  thought  expended  on  the  newer 
types  of  engines,  while  the  old  types  of  engines  are  much  more  numer- 
ous and  hence  are  burning  up  the  coal  and  costing  the  money.  Now, 
in  stationary  practice  we  have,  in  almost  all  boiler  rooms  or  large 
boiler  plants,  automatic  recording  gauges  which  make  a  diagram 
showing  what  has  been  done  in  twenty-four  hours,  and  I  have  great 
hopes  that  the  time  will  come  when  we  can  have  something  as  simple 
for  our  locomotives,  something  that  we  can  put  on  the  tender  draw- 
bar of  an  engine  and  get  the  record  of  what  the  engine  is  doing  over 
a  division  of  the  road.  (3f  course,  for  such  mechanism  as  that  we 
would  not  expect  the  accuracy  that  we  would  want  or  expect  in  a  dy- 
namometer car.  Any  suggestion  that  will  simplify  and  cheapen  the 
cost  of  getting  indicator  cards  and  working  up  the  data  from  them 
will,  as  Prof.  Breckenridge  has  said,  be  a  great  help  to  us. 

I  have  been  told,  for  instance,  that  it  is  the  practice  of  some 
builders  of  stationary  engines  to  indicate  every  one  of  their  engines 
before  they  send  them  out.  Now,  if  that  is  done  on  an  engine  that 
has  cost  a  few  hundred  dollars,  or  even  a  thousand  dollars,  why  is 
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there  not  vastly  more  reason  for  doing  it  in  the  case  of  locomotives 
which  cost  several  thousand  dollars,  and  yet  what  a  very  small  pro- 
portion of  all  the  locomotives  that  are  on  our  railroads  have  ever 
been  indicated.  We  hear  them  wheezing  and  making  odd  noises  but 
we  do  not  find  out  just  what  it  is  that  causes  them.  We  know  that  en- 
gines built  after  precisely  the  same  designs  vary  a  great  deal,  and  yet 
we  do  not  run  the  thing  down.  I  suppose  one  reason  is  that  indi- 
cator tests  and  dynamometer  tests  cost  a  great  deal  of  money  and 
take  a  great  deal  of  time  and  very  careful  work. 

Mr.  E.  E.  Russell  Tratman  {Engt?teeri?ig  News)  :  I  think  that 
what  has  been  said  this  afternoon  shows  that  there  are  two  features 
to  be  considered  in  these  locomotive  tests.  First,  the  test  of  the  en- 
gine as  a  machine,  independent  of  its  service  ;  and,  second,  the  test 
under  the  conditions  under  which  it  is  worked  in  actual  service.  It 
seems  to  me  that  you  cannot  combine  these  two  very  well.  The  indi- 
cator diagrams  are  the  best  way,  probably,  of  ascertaining  the  actual 
efficiency  of  the  engine,  and  I  doubt  if  you  can  ascertain  that  as  well 
by  the  drawbar  system.  But  the  indicator  diagrams  do  not  show  so 
well  the  condition  that  the  engine  is  working  under.  If  the  dynam- 
ometer diagrams  show  the  condition  of  the  track  and  the  condition 
of  the  trains  as  affected  by  the  side  bearings,  or  the  style  of  trucks 
that  are  being  used,  that  is  quite  independent  of  the  efficiency  of  the 
engine  under  test,  and  it  seems  to  me  the  two  systems  must  be  used 
for  a  complete  test  of  what  you  might  call  the  train  performance  of 
the  engine.  Thus,  defective  performance  or  insufficient  power  may 
be  due  (1)  to  conditions  in  the  engine  itself,  such  as  badly  set  slide 
valves  or  faulty  front  end  design  ;  or  (2)  it  may  be  due  to  conditions 
of  the  roadbed,  such  as  excessive  and  irregular  grades  due  to  surfac- 
ing or  raising  track,  or  a  generally  weak  construction  of  track  which 
deflects  under  the  traffic;  or  (3)  it  may  be  due  to  conditions  in  the 
train  itself,  such  as  different  forms  of  side  bearings  or  trucks.  The 
latter  two  causes  cannot  be  included  in  shop  tests,  nor  will  they  be 
shown  by  indicator  cards  taken  on  the  road.  The  indicator  cards 
show  the  conditions  within  the  engine,  while  the  dynamometer  cards 
show  the  conditions  outside  of  the  engine.  I  believe  that  simple 
tests  of  a  number  of  engines  will  be  of  more  practical  value  to  the 
railway  than  more  elaborate  tests  of  a  few  engines. 

Mr.  M.  H.  Wicjkhorst  (C,  B.  &  Q.  R.  R.)  :  I  have  no  partic- 
ular remarks  to  make,  except  that  I  have  been  largely  engaged  in  the 
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work  of  testing,  and  what  I  wish  is  more  particularly  to  express  my 
sincere  thanks  to  Prof.  Breckenridge  for  presenting  this  paper  to  us, 
so  that  I  will  always  have  his  opinions  where  I  can  get  at  them  for 
reference. 

Prof.  Goss  :  With  reference  to  the  suggestions  of  Mr.  Delano, 
that  there  be  incorporated  in  this  paper  some  illustrations  of  the 
dynamometer  car,  I  will  call  attention  to  the  fact  that  this  paper  con- 
cerns locomotive  tests  and  the  dynamometer  car  is  mentioned  inci- 
dentally only.  For  this  reason,  I  think  a  better  plan  for  the  Club 
would  be  to  urge  upon  Prof.  Breckenridge  its  desire  to  have  him  pre- 
sent as  a  separate  paper  a  description  of  his  dynamometer  car,  with 
results  obtained  therefrom,  as  early  as  practicable.  I  certainly  hope 
that  he  will  consent  to  serve  us  in  this  way. 

President  Hetzler  :  If  there  are  no  further  remarks,  I  will  ask 
Prof.  Breckenridge  to  close  the  discussion. 

Prof.  Breckenridge  :  I  am  very  grateful  to  all  of  you  who  have 
expressed  any  sort  of  an  opinion.  I  am  interested  in  this  subject  as 
a  professor  of  mechanical  engineering,  and  my  object  has  been  to 
bring  out,  if  possible,  something  that  may  be  of  some  value  to  rail- 
way interests. 

I  realize  that  it  is  a  pretty  difficult  work  to  do  this  alone,  and  I 
may  say  that  we  have  not  been  working  entirely  alone.  We  have  had 
help  from  various  individuals  in  this  matter,  who  have  been  con- 
nected with  railroad  interests  all  over  the  country,  and  I  bring  this 
paper  to  you  that  you  may  tear  it  all  to  pieces. 

I  realize  that  some  of  you  have  never  read  the  paper.  After  you 
have  read  the  paper  you  will  see  that  your  remarks  have  been  an- 
swered in  the  paper  and  it  will  not  be  necessary  to  take  up  the  time 
to  reply  in  detail  to  such  remarks.  I  said  in  one  place  (I  did  not 
know  Mr.  Sinclair  would  be  here,  but  I  am  glad  that  he  is  ;  I  put  in 
this  sentence  here,  thinking  of  him,  not  expecting  that  he  would  be 
here):  There  are  many  experienced  railroad  men  who  do  not  believe 
that  road  tests  shoud  be  made  at  all."  I  actually  thought  of  Mr. 
Sinclair  when  I  wrote  that  sentence.  I  did  so  because  I  have 
watched  his  remarks  for  a  good  many  years  with  interest  and  I  knew 
what  he  thought  about  it  all  the  time,  and  it  has  not  been  my 
object  to  prove  that  road  tests  should  be  made,  but  if  any  one  has 
any  reason  or  cause  to  make  them,  here  are  some  suggestions. 

I  had  made  a  note  here  on  one  subject,  however,  which  Mr.  Sin- 
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clair  brought  up,  that  is,  relating  to  the  temperature  of  the  escaping 
gases.  In  making  these  tests  from  time  to  time  we  run  onto  things 
that  we  are  not  looking  for.  Although  you  attack  a  problem  and 
try  to  investigate  it,  you  frequently  are  not  able  to  solve  it,  but  you 
run  on  to  a  lot  of  other  facts  that,  incidentally,  will  help  you  to 
solve  other  problems  or  throw  some  light  on  the  subject  so  that  you 
may  know  how  to  go  at  them.  The  temperature  of  escaping  gases  in 
the  front  end  of  locomotives,  I  should  like  to  have  somebody  tell  us 
how  to  get,  if  anybody  knows.  I  have  tried  nearly  all  the  schemes 
I  have  heard  of  and  I  have  some  more  schemes  I  am  going  to  try,  but 
whether  they  are  good  for  anything  I  am  not  sure  ;  they  certainly  vary 
from  one  to  two  hundred  degrees,  depending  on  the  conditions.  It  is 
an  item  of  absolutely  no  value  to  report,  that  the  average  temperature 
is  six  hundred  degrees.  The  question  of  determining  the  temperature 
of  gases  in  the  front  end  I  have  begun  to  believe  is  not  of  such  im- 
portance as  the  determination  of  the  temperature  ol  the  gases  in  the 
top  and  bottom  rows  of  tubes  ;  you  put  considerable  money  into  the 
heating  surface  of  flues  in  order  to  make  steam. 

Now,  you  probably  are  more  familiar  than  I  am  with  a  great 
many  changes  that  occur  in  front  end  construction,  high  and  low  tips, 
inside  pipes,  all  sorts  of  diaphragms  and  screens,  and  I  cannot  even 
tell  the  names  of  the  things  that  are  in  there,  but  every  man  that  I 
meet  has  got  a  scheme  that  he  says  is  the  best  thing  in  the  world. 
This  is  evidence  to  me  that  really  all  these  people  have  cut  and  tried 
on  that  particular  locomotive  and  got  it  up  to  the  best  point  possible. 
It  is  evidence,  also,  that  the  heating  surface  in  the  flues  of  the  loco- 
motive is  not  utilized  uniformly  to  the  best  advantage.  A  slight 
change  in  the  diaphragm  construction  in  the  front  end  which  would 
almost  seem  ridiculous,  determines  whether  a  locomotive  makes 
steam,  or  whether  it  does  not  make  steam.  All  this  means  that  you 
force  your  escaping  gases  through  the  tubes  unequally  and  make  the 
different  rows  of  tubes  perform  a  valuable  service  in  transmitting  heat. 
It  seems  to  me  that  the  determination  of  the  temperature  of  the 
escaping  gases  in  the  different  tubes,  high  and  low,  under  ordinary 
conditions,  would  be  as  valuable  information  as  to  get  the  average 
front  end  tem])erature.  I  have  not  been  able  to  do  this,  although  I 
have  given  the  subject  considerable  thought.  At  the  University, 
Prof,  (barmen,  of  the  Department  of  Physics,  has  recently  experi- 
mented with  two  or  three  different  types  of  pyrometers.  Among 
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these  is  the  Le  Chatilier  pyrometer,  and  he  is  experimenting  with 
these  under  different  conditions  of  heat  in  order  to  see  how  accurately 
he  can  record  high  temperatures  by  the  deflection  of  the  galvanome- 
ters. You  see  what  I  am  trying  to  get  at  is  the  temperature  of  escap- 
ing gases  recorded  back  in  the  car. 

I  mention  this  because  Mr.  Sinclair  is  interested  in  it,  and  while 
we  went  into  this  without  knowing  very  much  about  it,  we  have 
run  up  against  several  difficulties,  and  have  not  reached  anything 
very  satisfactory;  but  that  is  one  problem  we  have  in  hand. 

The  question  of  continuous  indicators  I  have  spoken  about. 

Prof.  Goss  speaks  of  the  location  of  apparatus.  It  is  a  question 
of  accuracy  in  the  car  as  against  on  the  engine.  I  think  that  he 
knows  that  I  know  that  you  cannot  take  indicator  diagrams  by  put- 
ting the  indicator  in  the  car.  He  knows  that  I  will  not  read  a  steam 
gauge  in  the  car  and  read  it  ten  pounds  below  boiler  pressure  gauge 
without  knowing  what  I  am  doing.  The  fact  is,  that  we  have  instru- 
ments located  in  our  car  which  are  piped  with  ^^^-inch  piping  to  the 
steam  chest  and  to  the  boiler.  In  making  the  tests,  these  two  gauges 
are  side  by  side;  the  same  pipes  can  be  thrown  into  connection  so  as 
to  record  on  a  recording  chart  either  of  two  pressures.  A  man  sta- 
tioned at  the  boiler  reads  the  boiler  gauge  and  at  the  steam  chest 
takes  indicator  diagrams  from  the  steam  chest,  and  by  comparison 
with  the  readings  taken  at  the  boiler  gauge  and  in  the  car,  we  have 
been  much  pleased  to  see  very  small  differences  in  the  pressure.  Of 
course,  this  is  a  static  pressure.  There  is  no  flow  of  steam  through 
these  pipes.  We  get  almost  a  constant  indication  on  a  gauge  which 
is  attached  to  the  steam  chest  pressure,  although  the  indicator  takes 
a  card  from  the  steam  chest  which  varies  sometimes  six  or  eight 
pounds;  the  gauge  seems  to  just  about  average  that  pressure.  I 
think  we  have  doubtless  discussed  some  points  that  we  look  at  as  un- 
important. Sometimes  I  am  inclined  to  think  that  we  do  not  know 
exactly  what  you  would  like  to  find  out,  and  this  sort  of  discussion, 
these  criticisms  and  these  suggestions,  are  all  helpful  to  us  in  carry- 
ing our  thought  along  channels  that  may  be  of  some  service  to  you 
later. 

The  question  of  drawbar  pull  comes  up  through  Mr.  Manchester, 
and  the  question  of  how  much  it  varies.  Now,  we  have  two  different 
gauges,  one  a  high  pressure  gauge  and  one  a  low  pressure,  and  we 
must  use  the  one  that  we  think  best  in  any  particular  test;  for  instance, 
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we  have  a  gauge  that  will  record  1,000  pounds  per  square  inch,  and 
one  that  will  record  300  pounds,  and  we  can  throw  either  one  in  if  it 
is  desirable  for  getting  a  larger  variation  for  recording  a  particular 
feature.  I  may  say  that  on  slow  speed  tests  made  with  drawbar  pull 
apparatus,  poor  valve  setting  is  indicated  in  the  drawbar  pull.  You 
can  just  as  surely  tell  that  the  valves  are  not  set  square  by  the  card  that 
you  get  on  the  drawbar  pull  as  can  be.  Now,  that  is  not  as  evident 
as  on  indicator  cards,  of  course;  and  it  is  only  at  very  slow  speeds 
and  at  speeds  in  which  we  have  the  paper  geared  up  to  run  rapidly 
in  order  to  extend  our  observations  over  a  longer  distance.  I  will 
say,  the  paper  is  run  thirteen  and  two-tenths  (13.2)  inches  to  the 
mile.  We  can  gear  it  up  to  double  that  speed  and  get  26.4  inches, 
which  gives  us  rather  a  long  chart,  and  that  is  only  used  where  we 
make  drawbar  pull  tests  for  steep  grades. 

Concerning  the  question  of  presenting  the  dynamometer  car  side 
of  this  subject,  I  should  be  glad  to  do  so.  I  indicated  some  time 
ago,  I  think,  the  desirability  of  more  results  which  we  should  get  to- 
gether on  this  subject,  and  I  realize  that  we  have  not  been  able  to  do 
as  much  as  we  have  planned.  We  have  not  the  resources  of  a  rail- 
road corporation  at  hand.  All  of  this  work  costs  money,  and  we 
have  not  got  as  much  money  as  some  of  the  railroads  have,  although 
you  in  your  different  departments  may  find  it  as  difficult  to  get  hold 
of  money  that  you  think  you  must  have  in  order  to  keep  the  railroad 
from  falling  to  pieces,  as  we  do  at  the  University  for  keeping  up 
our  departments. 

We  have  already  agreed  with  some  of  the  technical  papers  to  give 
them  these  photographs,  to  which  Mr.  Delano  has  called  attention,  for 
publication,  and  it  is  our  wish  to  present  anything  that  we  are  able  to 
as  soon  as  it  is  suitable  for  publication,  and  to  turn  it  over  for  criti- 
cism or  for  any  use  that  anybody  can  make  of  it.  It  may  be  that  it 
would  be  wiser  not  to  be  quite  so  fast  with  our  information,  because 
we  have  to  take  a  good  many  things  back  sometimes.  I  suppose  that 
is  the  reason  why  railroad  men  have  become  a  little  careful  about 
saying  ''we  find  so  and  so,"  because  probably  somebody  else  has  got 
just  as  much  evidence  that  it  is  not  so,  and  they  get  up  and  say  that 
the  other  fellow  is  all  wrong.  I  am  inclined  to  think  that  perhaps 
that  is  excuse  enough  for  roads  that  have  dynamometer  cars  not  say- 
ing much  about  them  ;  they  prefer  to  use  them  to  their  own  advantage 
and  not  get  into  trouble  a  little  later. 
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Mr.  Sinclair-:  I  think  I  may  have  misunderstood  some  remarks 
■of  Prof.  Breckenridge  when  he  was  talking  about  my  ideas  relating  to 
road  tests  of  locomotives.  Am  I  correct  in  thinking  that  you  said  I 
was  opposed  to  road  tests  on  locomotives  ? 

Prof.  Breckenridge  :  I  understood  that  the  gentleman  thought 
we  were  undertaking  to  do  altogether  too  much  in  making  locomotive 
road  tests  ;  that  a  few  of  the  things  which  I  have  mentioned  would  be 
sufficient.  I  realize  as  well  as  any  one  that  this  paper  contains,  of 
course,  all  the  things  that  you  can  think  of  doing  or  that  any  fellow 
ever  thought  doing  in  the  way  of  locomotive  road  tests,  because  if  I 
had  not  presented  them  all  some  one  would  say,  '^Why  did  you  not 
do  that  ?  why  did  you  not  do  this  ?  "  At  the  same  time,  in  making  loco- 
motive road  tests  for  special  objects  we  do  have  that  object  in  view, 
and  50  per  cent  of  these  things  are  left  out  in  certain  cases.  This 
car,  which  has  been  described,  we  have  had  perhaps  two  years,  and  I 
suspect  that  75  per  cent  of  the  time  it  has  been  used  in  dynamometer 
work  rather  than  locomotive  road  tests.  I  do  not  think  locomotive 
road  tests  are  perhaps  as  necessary  just  now  as  dynamometer  tests. 

We  have  on  our  list  of  experiments  the  question  of  side  bearings. 
We  have  promises  from  certain  roads  that  they  will  equip  trains,  that 
they  will  give  us  trains,  made  up  entirely  of  certain  side  bearings,  in 
order  to  compare  these  trains  with  cars  of  a  different  character, 
loaded  with  the  same  loadings  ;  we  have  also  arranged  for  dynamo- 
meter tests  of  cars  carrying  large  loads  and  cars  carrying  small  loads 
— a  question  of  capacity  of  car.  I  think  locomotive  road  tests  are 
bound  to  be  more  useful  just  to  that  particular  division  and  section 
in  a  certain  locality  than  they  can  be  to  the  whole  railroad  world.  I 
might  make  all  the  road  tests  I  would  ever  think  of  making,  and  all 
on  one  road,  still  they  might  not  be  of  great  value  to  all  roads,  but 
they  might  be  of  much  value  to  the  road  on  which  they  were  made. 

Mr.  Sinclair:  Can  I  have  a  few  minutes  to  put  myself  right? 
I  am  certainly  sorry  if  I  gave  the  impression  that  I  was  opposed  to 
road  tests  ;  in  fact,  I  am  very  much  in  favor  of  them,  but  what  I  ob- 
ject to  in  the  operations  that  are  recommended  by  the  various  parties 
for  making  the  tests,  is,  that  it  makes  the  tests  so  difficult  to  carry 
out  that  they  are  not  done  at  all.  What  we  need  is  just  a  few  simple 
things  to  be  found  out,  such  as  two  or  three  men  can  get  at  for  the 
company,  so  that  the  engines  can  be  attended  to  any  way  that  the 
indications  of  the  tests  show  to  be  necessary. 
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I  was  once  in  a  great  difficulty  with  a  locomotive  that  would  have 
been  very  quickly  overcome  if  I  had  had  the  means  of  indicating  it, 
and  it  was  just  the  kind  of  a  case  which  I  think  every  railroad  in  the 
country  ought  to  get  indications  when  something  is  found  wrong  with 
the  locomotive.  An  engine  that  I  had  been  running — and  it  was  a 
very  pretty  steaming  engine — was  taken  into  the  shop  for  a  general 
overhauling,  and  when  she  came  out  she  did  not  steam.  I  did  every- 
thing in  the  world — everything  that  our  experienced  men  had  tried — 
to  make  the  engine  steam ;  I  tried,  naturally,  the  draft  appliance  first 
and  then  everything  else  but  it  would  not  steam,  and  it  was  not  the 
same  engine  as  it  was  before.  I  went  out  on  it  myself  and  ran  it 
and  tried  everything,  but  it  was  an  entire  mystery.  The  difficulty 
was  with  the  engine,  and  it  was  a  worry  and  distress  to  me  all  the 
time.  Every  time  the  engine  came  in  it  was  complained  about  as  not 
steaming.  I  was  constantly  cogitating  about  what  could  possibly  be 
the  cause  of  it;  accidentally,  I  thought  of  trying  the  striking  points  of 
the  pistons  and  there  discovered  the  difficulty.  It  happened  that 
when  she  got  back  into  the  shop  she  got  the  pistons  an  inch  and  a 
quarter  thinner  than  the  old  ones,  and  she  was  not  steaming  because 
she  was  wasting  the  steam  by  the  immense  clearance  space.  If  I  had 
had  an  indicator  put  on  that  engine  I  should  have  found  out  imme- 
diately what  the  trouble  was,  and  could  have  saved  a  great  deal  of 
worry  and  delay.  It  is  in  these  things  that  I  consider  the  indicator 
ought  to  be  used  in  locomotive  service. 

Prof.  Goss  :  I  suppose  the  discussion  is  closed  and  presume  I  am 
out  of  order  in  rising  again.  Professor  Breckenridge  certainly  has  a 
right  to  the  last  word,  and  in  order  that  mine  may  not  be  the  last,  I 
will  promise  to  end  by  asking  him  a  question. 

There  are  two  points  upon  which  I  feel  that  I  am  not  entirely  un- 
derstood. As  to  the  use  of  the  dynamometer  car  for  the  reception  of 
instruments  of  observation,  I  would  say  that  it  is  my  understanding 
that  the  instruments  are  brought  back  to  the  car  to  give  greater  facili- 
ties in  securing  data.  The  question  I  raise  is  whether  or  not  the  plan 
does  not  involve  so  much  care  in  checking  gauges  and  in  looking 
after  the  additional  apparatus  that  the  expected  gain  is  neutralized  ? 

With  reference  to  smokebox  temperature,  I  will  say  we  have  em- 
ployed a  thermopile  and  galvanometer  in  connection  with  the  Purdue 
locomotive  for  five  years  or  more,  by  use  of  which  we  have  secured  a 
large  amount  of  data  which  we  think  is  entirely  reliable.     But  with  us- 
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the  observation  end  of  the  apparatus,  the  galvanometer,  is  in  the  labora- 
tory secured  to  a  heavy  brick  wall  and,  therefore,  perfectly  stable. 
The  question  I  have  to  ask  Prof.  Breckenridge  is,  whether  he  expects 
to  be  able  to  use  a  delicate  galvanometer  under  the  vibrating  condi- 
tions of  the  railway  car  ? 

Prof.  Brfx'kenridge  :  I  suppose  I  will  have  to  say  something 
on  it,  whether  I  want  to  or  not.  Locomotive  road  tests  are  hard 
things  to  make,  and  it  is  about  as  hard  to  read  a  paper  as  to  make  a 
test. 

Prof.  Goss  :  You  said  you  were  going  to  use  a  galvanometer  in 
determining  smoke  box  temperatures. 

Prof.  Breckenridge  :  Prof,  (xoss  says  he  has  never  used  a 
dynamometer  car  in  a  locomotive  test,  and  I  have  never  used  a  gal- 
vanometer in  a  car,  so  I  do  not  know  what  is  going  to  happen. 

1  think,  however,  I  have  the  advantage  of  Prof.  Goss,  in  the  fact 
that  I  certainly  have  made  over  twenty  locomotive  road  tests,  and 
when  it  comes  to  the  question  of  installing  our  apparatus  on  the  loco- 
motive or  making  our  connections  back  to  our  car,  the  latter  is  so 
much  superior  and  so  much  more  easily  accomplished  that  I  would 
not  think  of  making  locomotive  road  tests  if  it  were  possible  to  have 
a  car,  without  the  facilities  which  a  car  affords.  I  shall  take  occa- 
sion very  soon  to  invite  Prof.  Goss  over,  and  he  must  go  with  us 
some  time  and  then  he  will  know  all  that  we  know  about  this  particu- 
lar method. 

Pro:-".  Goss  :  There  is  one  more  question  that  is  suggested  by 
this  discussion.  Enough  has  been  said  to  show  that  there  are  two 
very  distinct  problems  involved  by  road  tests.  One  really  concerns 
train  resistance  and  the  other  locomotive  performance.  Would  it 
not  be  a  great  thing  to  recognize  this  difference  in  a  more  formal  way? 
'i'he  purchaser  of  a  locomotive  should  not  be  required  to  test  the  per- 
formance of  his  engine  except  as  a  check  on  the  builder.  Wouldn't  it 
be  a  matter  of  satisfaction  to  roads  receiving  new  locomotives  to  have 
the  assurance  of  the  builder  that  the  locomotive  had  been  in  a  testing 
plant,  had  been  tested,  and  had  given  results  so  satisfactory  as  to 
preclude  the  possibility  of  defects  in  draft  appliances  or  of  misplaced 
core  in  cylinder  or  saddle,  or  of  any  other  serious  thing  ?  Is  this, 
after  all,  anything  more  than  the  builders  ought  to  do  for  their  own 
information  and  for  the  protection  of  their  customers  ? 

President  Hetzler  :    I  am  certain  that  we  all  appreciate  Prof. 


404 


Proceedings  Western  Railway  Club 


Breckenridge's  paper  and  remarks,  and  hope  that  he  will  come  back 
to  us  next  year  with  further  information  in  regard  to  his  car. 

I  believe  this  closes  the  discussion  on  the  paper  of  the  day.  We 
will  now  hear  the  reports  of  the  Secretary  and  Treasurer,  so  as  to 
give  the  members  of  the  Club  an  idea  of  the  standing  of  the  Club  at 
the  present  time.    I  will  ask  the  Secretary  to  read  his  report. 

The  Secretary  then  read  the  report  as  shown  in  Appendix  A  of 
these  proceedings. 

The  President  :  Gentlemen,  you  have  heard  the  Secretary's 
report,  what  is  your  pleasure  ? 

It  was  moved  by  Mr.  Sargent,  and  seconded,  that  the  report  be 
accepted.  (Carried.) 

Mr.  Manchester  :  Mr.  President,  the  Secretary  has  given  us  a 
very  able  report,  and  brings  out  very  clearly  the  condition  of  the 
Club,  our  financial  condition  and  the  general  business  that  has  been 
done  during  the  past  year.  While  financially  we  stand  well,  yet  you 
will  observe  that  there  has  been  an  increase  in  our  expense  and  a  de- 
crease in  our  income,  and  should  this  condition  continue  for  a  long 
time  it  will,  in  time,  deplete  the  treasury. 

It  has  seemed  proper  to  the  Board  of  Directors,  or  to  the  Execu- 
tive Committee,  to  furnish  the  members  with  bound  volumes  of  the 
proceedings,  in  lieu  of  certain  other  expenditures  that  have  occurred 
in  years  past,  and  in  talking  with  the  various  members  it  seems  to  be 
their  opinion  that  this  is  a  very  satisfactory  way  of  spending  the 
money. 

Many  of  the  members  feel  that  they  are  getting  something  in  the 
exchange  of  proceedings  with  other  clubs.  This  also,  under  the  con- 
ditions as  shown  by  the  Secretary,  is  putting  the  Club  to  a  disadvan- 
tage financially,  we  being  so  much  larger  a  purchaser  of  proceedings 
from  the  other  clubs  as  compared  with  what  they  buy  from  us. 

Now,  there  is  one  way  in  which  we  can  help  this  matter  decidedly 
and  still  keep  on,  if  it  is  the  will  of  the  C'lub  that  these  expenditures 
continue,  and  that  is,  for  everybody  to  hustle  for  additional  members, 
get  more  good  material  into  the  (Mub,  get  in  a  diversity  of  material, 
and  not  confine  it  to  the  mechanical  and  supply  men,  but  go  out  in 
all  the  different  lines  of  railroading  and  get  good  live  men  to  come 
here  and  give  us  papers,  help  discuss  papers  with  us  and  make  the 
Western  Railway  Club  of  more  importance  than  it  has  ever  been  be- 
fore.    And  I  should  have  been  jjleascd  if  the  Secretary  had  added 
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among  his  recommendations  that  everybody  make  themselves  a  com- 
mittee of  one  to  hustle  for  good  members. 

Mr.  J.  F.  Deems  (C,  B.  &  Q.  R.  R.  )  :  I  want  to  say  just  a  word 
with  reference  to  one  matter  mentioned  in  the  report,  and  that  is  the 
Club  Library.  I  think  many  of  the  members  do  not  really  appreciate 
the  value  of  the  library,  and  I  do  not  think  they  avail  themselves  of 
it  as  often  as  they  might.  I  recently  had  occasion  to  use  the  library 
to  a  considerable  extent,  and  will  say  that  the  results  were  very  grati- 
fying indeed.  The  file  that  is  kept  there  of  ^  all  the  various  railroad 
papers  is  very  complete,  and  it  is  in  such  a  shape  that  almost  any 
information  pertaining  to  railroad  matters,  on  which  you  may  want 
information,  can  be  furnished  by  the  librarian  on  very  short  notice, 
and  it  seems  to  me  we  might  do  more  to  patronize  and  assist  the  li- 
brary than  we  do. 

Mr.  Wickhorst  :  Mr.  Manchester  makes  the  suggestion  that 
every  one  appoint  himself  a  committee  of  one,  to  get  new  members. 
There  was  a  practice  some  time  ago  by  which  our  Secretary  sent  out 
with  each  copy  of  the  proceedings  an  application  blank.  I  think  it 
would  be  a  good  idea  if  the  Secretary  would  take  up  that  practice 
again,  because  I  know  when  that  practice  was  in  force  I  got  some  new 
members  in,  just  because  of  the  reminder  that  we  got  each  month  in 
that  way. 

The  Secretary  :  I  did  not  know  that  was  the  practice  before  I 
became  Secretary.  Under  our  present  arrangement  with  the  post- 
office  we  can  not  send  them  out  with  the  proceedings,  because  noth- 
ing is  allowed  in  the  package  containing  the  proceedings  but  the  pro- 
ceedings, but  with  the  notice  of  the  meetings  I  will  see  that  every 
member  gets  a  copy  of  the  application  blank. 

President  He'jzler  :  Any  remarks?  If  not,  all  in  favor  of  the 
motion  will  please  say  aye.  (Carried.) 

President  Hetzler  :  The  Secretary,  in  his  report,  recommends 
that  proper  record  of  respect  for  the  dead  be  made  in  our  Club  pro- 
ceedings.    A  motion  is  in  order. 

Mr.  Peck  :     I  move  that  that  be  left  to  the  Secretary. 

Motion  was  carried. 

pRESiDENi-  Hetzler:  He  also  suggests  that  notice  be  issued  if 
the  membership  dues  are  not  paid  within  six  months  after  the  bills  are 
sent  out  after  the  beginning  of  the  fiscal  year,  that  the  sending  of  pro- 
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ceedings  be  discontinued  until  such  time  as  the  dues  are  paid  of  mem- 
bers already  in  arrears  six  months.     I  think  some  action  is  necessary. 

On  motion  of  Mr.  Peck,  the  motion  was  referred  to  the  new  board 
of  directors. 

President  Hetzler  :    Next  report  is  the  report  of  our  Treasurer. 

Mr.  Peck  then  read  the  following  report :    See  Appendix  B. 
On  motion,  the  report  of  the  Treasurer  was  accepted. 

President  Hetzler  :  I  will  ask  Mr.  Sargent,  as  chairman  of  the 
trustees  of  the  David  L.  Barnes  Library,  to  make  his  report. 

Mr.  Sargent  then  read  the  following  report :    See  Appendix  C. 

On  motion,  the  report  of  the  Library  Committee  was  accepted. 

Mr.  Manchester  :  In  what  shape  does  that  leave  the  recom- 
mendation of  the  committee  on  certain  action? 

President  Hetzler  :  A  motion  is  in  order.  In  this  report  the 
committee  says,  "  We  would  suggest  that  such  action  be  taken  by  the 
Club  as  will  express  its  appreciation  of  the  work  done  by  Mrs.  Woods, 
;and  that  your  action  may  appear  on  the  Club  records." 

Mr.  Delano  :  I  move  that  the  grateful  thanks  of  the  Club  be 
(extended  to  Mrs.  H.  de  K.  Woods  for  her  labors  of  four  years'  dura- 
lion  in  caring  for  the  library,  and  that  the  Secretary  of  the  Club  be 
instructed  to  write  to  her,  expressing  the  sense  of  this  meeting  and  the 
vote  of  the  Club  in  this  matter. 

Motion  was  carried. 

President  Hetzler  :  Further,  ''Your  trustees  have  expressed 
to  the  Railroad  Gazette  sincere  appreciation  of  the  Club  for  their  gen- 
erous assistance,  and  would  suggest  that  the  Club  take  such  action  as 
will  properly  recognize  the  courtesy  received,  and  that  this  action 
may  also  appear  on  the  Club  records."  A  motion  is  in  order  in 
that  regard. 

Mr.  Manches  ter  :  Mr.  President,  I  move  that  it  be  the  sense  of 
this  meeting  of  the  Club  that  they  appreciate  the  kindness  of  the 
Railroad  Gazette  in  their  efforts  to  assist  in  building  up  and  maintain- 
ing our  library,  and  that  the  hearty  thanks  of  the  Club  be  extended 
to  them  for  the  same.  (Carried.) 

In  accordance  with  the  resolutions  above  adopted,  the  Secretary  has 
written  to  Mrs.  Woods  and  the  Railroad  Gazette, expressini:^  the  appre- 
ciation of  the  Cliih  for  their  services,  and  acknoivled^^nient  of  same  /las 
he  en  made. 
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Mr.  Manchester  :  Is  not  there  a  further  recommendation  about 
cataloguing  ? 

On  motion  of  Mr.  Peck, the  matter  was  referred  to  the  new  Board 
of  Directors. 

President  Hetzler  :  I  think  this  clears  up  our  business  for 
today.  The  next  in  order  is  the  election  of  officers  for  the  ensuing 
year.  The  first  officer  to  be  elected  is  President.  I  will  ask  to  serve 
as  tellers,  Mr.  Sargent,  Mr.  Clark  and  Mr.  Deems. 

Mr.  Deems  declining  to  serve,  Mr.  Peck  was  named  in  his  place. 

The  result  of  the  informal  ballot  was  as  follows  : 

Total  number  of  votes  cast  for  President,  34. 

Mr.  A.  E.  Manchester,  21. 

Prof.  W.  F.  M.  Goss,  8. 

Mr.  G.  W.  Gushing,  2. 

Mr.  G.  W.  Rhodes,  1. 

Mr.  J.  F.  Deems,  2. 

Mr.  Manchester:    Is  electioneering  in  order? 
Cries  of,  ''No!  No!" 

Mr.  Delano  :  I  do  not  think  any  of  the  candidates  ought  to  be 
allowed  to  say  anything.  I  make  the  motion  that  the  Secretary  of 
this  Club  cast  the  ballot  of  this  Club  for  Mr.  Manchester  for 
President. 

Carried,  and  Mr.  Manchester  declared  duly  elected. 

The  informal  ballot  for  Vice  President  resulted  as  follows  : 

Prof.  W.  F.  M.  Goss,  26. 

Mr.  W.  H.  Marshall,  2. 

Mr.  J.  F.  Deems,  3. 

Mr.  R.  D.  Smith,  1. 

Mr.  P.  H.  Peck,  1. 

A  motion  that  the  Secretary  be  instructed  to  cast  the  ballot  of  the 
Club  for  Prof.  Goss  as  P'irst  Vice  President  was  carried. 

The  informal  ballot  for  Second  Vice  President  resulted  as  follows  : 

Total  number  of  votes  cast,  30. 

Mr.  B.  Haskell,  2. 

Mr.  R.  D.  Smith,  5. 

Mr.  F.  A.  Delano,  1. 

Mr.  F.  H.  Clark,  3. 

Mr.  J.  F.  Deems,  8. 
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Mr.  W.  H.  Marshall,  6. 
Mr.  G.  W.  Gushing,  3. 

Prof.  L.  P.  Breckenridge,  2.     (No  choice.) 

President  Hetzler  :  The  three  highest  are  Messrs.  Deems,  who 
has  8  ;  Marshall,  6  ;  Smith,  5.     Another  ballot  is  necessary. 

The  second  ballot  for  Second  Vice  President  resulted  as  follows  : 
J.  F.  Deems,  15  ;  W.  H.  Marshall,  9  ;  R.  D.  Smith,  7.     (No  choice.) 

On  the  third  ballot  Mr.  Deems  received  15  votes,  and  Mr.  Mar- 
shall 8,  whereupon  Mr.  Deems  was  declared  elected. 

An  informal  ballot  was  then  taken  for  Treasurer.  Out  of  a  total  of 
29  votes,  Mr.  Peck  received  27,  and  on  motion  of  Mr.  Delano  the 
vote  was  made  unanimous. 

President  Hetzler  :  The  next  in  order  is  the  informal  ballot 
for  two  Directors.  I  think  it  would  be  well  to  vote  for  both  directors 
at  the  same  time. 

The  result  of  informal  ballot  for  directors  was  : 

Total  number  of  votes  cast,  29. 

Mr.  R.  D.  Smith,  16. 

Mr.  Geo.  James,  6. 

Mr.  W.  H.  Marshall,  6. 

Mr.  G.  R.  Henderson,  9. 

Mr.  B.  Haskell,  9. 

The  rest  scattering. 

On  motion  of  Mr.  Peck,  the  vote  for  Mr.  R.  D.  Smith  as  director 
was  made  unanimous. 

A  ballot  was  then  taken  for  the  two  next  highest,  being  Messrs.  G. 
R.  Henderson  and  B.  Haskell,  the  result  being:  Mr.  Henderson  18, 
Mr.  Haskell  5,  out  of  a  total  of  25  votes. 

On  motion  the  Secretary  was  instructed  to  cast  the  ballot  of  the 
Club  for  Mr.  Henderson. 

Presiden'I'  Hetzler  :  The  next  in  order  is  the  informal  ballot 
for  the  three  Library  Trustees. 

The  informal  ballot  resulted  as  follows  : 

Mr.  Sargent,  25. 

Mr.  Delano,  23. 

Mr.  Forsyth,  21. 

(  Rest  scattering. ) 

On  motion,  the  Secretary  was  instructed  to  cast  the  ballot  of  the 
('lub  for  Messrs.  Sargent,  Delano  and  Forsyth. 
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President  Hetzler  :  The  following  officers  have  been  elected  : 
President,  Mr.  A.  E.  Manchester  ;  First  Vice  President,  Prof.  W.  F. 
M.  Goss  ;  Second  Vice  President,  Mr.  J.  F.  Deems  ;  Treasurer,  Mr. 
P.  H.  Peck  ;  Directors,  Messrs.  R.  D.  Smith  and  G.  R.  Henderson  ; 
and  the  former  Trustees  of  the  Library.  I  believe  there  is  nothing 
further,  and  a  motion  to  adjourn  is  in  order. 

Adjourned. 


n  iBemoriam 


DIED  OCTOBER  1,  1898 


DIED  MARCH  11,  1899 


Wvank  Bruce 

DIED  APRIL  14,  1899 


DIED  MAY  12,  1899 


DIED  MAY  29,  1899 


DIED  SEPTEMBER  23,  1899 


DIED  FEBRUARY   16,  1900 
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REPORT  OF  SECRETARY. 

To  the  President  and  Board  of  Directors  : 

Below  is  given  a  short  review  of  the  condition  of  the  Club  as  to  membership, 
finances,  etc.,  and  also  a  resume  of  the  work  done  during  the  year  : 

MEMBERSHIP. 

Number  of  members  at  date  of  last  annual  report,  May  14,  1899   906 

Resigned   33 

Non-Payment  of  Dues   55 


(      uii-r  cty  iiici-ii  UJ-  J- 

Suspended..     ^^^^^  returned,  etc. 


13 


Deaths   7—  108 

798 

New  members   102 

Total  membership   900 

The  names  of  the  following  members  have  been  taken  from  the  membership 
list  by  reason  of  death,  some  of  which  occurred  prior  to  the  fiscal  year  just  closed: 
W.  H.  Harrison,  Frank  Bruce,  Geo  D.  Walcott,  L.  C.  Burgess,  F.  W.  Winne, 
A.  H.  Poihamus  and  E.  N.  Lewis.  I  would  recommend  that  appropriate  record 
of  respect  for  the  dead  be  made  in  our  Club  proceedings. 

It  will  be  noticed  that  a  large  number  of  members  were  suspended  during  the 
year  for  the  non-payment  of  dues.  These  are  members  who  owed  the  Club  for 
two  years.  As  the  cost  of  furnishing  the  proceedings  to  this  large  number  is  quite 
an  item  of  expense,  I  would  suggest  that  notice  be  issued  that  if  the  membership 
dues  are  not  paid  within  six  months  after  the  bills  are  sent  out,  at  the  beginning  of 
the  fiscal  year,  that  the  sending  of  the  proceedings  be  discontinued  until  such  time 
as  the  dues  are  paid  ;  that  in  the  case  of  members  already  six  months  in  arrears 
for  dues  the  proceedings  be  discontinued  at  once. 

It  may  be  interesting  to  know  the  personnel  of  our  membership,  and  to  this 
end  a  statement  is  given  below,  detailing  this  information  : 

Presidents  of  Railroads   4      Master  Car  Builders   22 

Vice-Presidents   2      Master  Mechanics  and  Assistants. .  .  95 

General  Managers   9      General  Foremen,  cars  and  locomo- 

General  Superintendents  and  Assist-  tives   33 

ant  General  Superintendents   20     Foremen  Shops,   cars  and  locomo- 

Superintendents  of  Transportation. .    1         tives.     ...  41 

Division  Superintendents  and  Assist-  Roundhouse  Foremen   14 

ants   27      Road  Foremen  of  Engines   ^-\% 

Superintendents  Freight  Terminals.  .     1      Traveling  Engineers  S 

Trainmasters   10      Mechanical  Engineers   14 

Train  Despatchers   3      Chief  Draughtsmen  and  Assistants. .  22 

Brakemen   1      Engineers  of  Tests  and  Assistants .  .  11 

Locomotive  Engineers   36      Foremen  Car  Repairs    7 

Locomotive  Firemen   4      General  and  Joint  Car  Inspectors, .  .  3 

Superintendents  M.P.  and  A.S.M.P.  54      Master  Car  Painters   2 
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Inspectors,  locomotive  and  car  de-  General  Storekeepers  and  Assistants.  5 

partments    10  General  Auditors  and  Assistants.  ..  .  2 

Air-Brake  Instructors   7      Freight  Agents   3 

Clerks   6  Representatives  Private  Car  Lines .  .  11 

Stationary  Engineers    3  "       Car  Manufacturing  Co's. .  6 

Electricians   3  "       Locomotive  Mfg.  Co's.. .  .  14 

Machinists  and  Apprentices   21  "       Railway  Papers   13 

Consulting  Engineers     2  "       Universities....   ..  15 

Chief  Engineers  and  Assistants .  ...  12  "       Railway  Associations   3 

Superintendents  B.  &  B   1  Miscellaneous  Railroad  Employes. .  .  30 

Roadmasters   4      Attorneys    2 

Engineers  M.  of  W   4      Supply  Men  255 

Signaling  Engineers   3   

Purchasing  Agents.  .  .'   11  900 

Financial. 

Balance  on  hand  May  16,  1899  ■  $  1,875.19 

Receipts  from  all  sources   4,796.48 


Total  balance   $0,671.67 

Expenses — 

Library— Salary  Librarian,  April,  1899,  to  May,  1900,  inc   $  260.00 

Rent  Library  room   130.00 

Binding  and  incidentals                                       .   . .  58.21 

Purchase  of  other  Club  proceedings   866.91 

Salary  Secretary,  May.  1899,  to  May,  1900,  inclusive     300.00 

Cost  of  advertisements   543.30 

Postage   426.09 

Reporting  proceedings   217.00 

Printing  proceedings,  advance  papers,  notices,  etc  ,  including 

binding  last  year's  proceedings   2,105.63 

Office  expenses   153.05 

Total  expenses    5,060.19 

Balance  on  hand  in  Treasury  May  15,  1900  $1,611.48 

Bills  payable  amounting  to  $404.83,  being  the  expenses  for  the  club  month 
just  closed,  will  be  paid  at  once,  which  will  leave  an  unappropriated  balance  of 
$1,206.65. 

Bills  receivable  are  as  follows  : 

From  advertising  $  485.50 

I  $6.00  ,   6.00 

Dues,  \    4.00   192.00 

'[    2.00   152.00 

"    Sale  of  proceedings   35.42 

Total  $870.92 

Of  the  bills  receivable,  the  items  for  advertisements  and  sale  of  proceedings 
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will  be  collected.  Of  the  amount  of  dues  from  members,  $350.00,  probably  one- 
half  or  more  will  have  to  be  written  off  on  the  wrong  side  of  the  ledger,  which  is 
another  silent  argument  in  favor  of  some  such  action  as  is  recommended  in  another 
part  of  this  report. 

Assuming  that  $100.00  of  the  unpaid  dues  will  be  collected,  this,  together 
with  the  advertising,  $48o.50,  the  sale  of  proceedings,  $35.42,  total  $620.92, 
and  the  unappropriated  balance,  $1,206.05,  would  leave  the  total  available  balance 
$1,827.5:. 

Papers  Presented  and  Discussed. 
The  papers  presented  during  the  year  have  been  of  a  high  character,  the  dis- 
cussions full  and  interesting  and  of  great  credit  to  the  Club.    They  have  been  well 
received  by  the  railway  public,  and  have  been  freely  copied  and  favorably  com- 
mented upon  by  the  railway  papers. 

It  might  be  of  interest,  in  passing,  to  call  attention  to  the  sources  of  the  papers 
presented.  The  locomotive  and  car  departments  have  furnished  four  papers  ; 
the  purchasing  department  two  papers  ;  a  locomotive  engineer  one  paper  ;  a  ma- 
chinist one  paper  ;  a  chemist  one  paper  ;  the  legal  fraternity  two  papers  ;  the 
representatives  of  universities  two  papers,  and  the  Health  Department  of  the  City 
of  Chicago  two  papers. 

The  papers  referred  to,  you  have  received,  so  that  it  is  not  necessary  to 
enumerate  them  except  as  a  matter  of  record.    They  are  as  follows  : 

Locomotive  Front  Ends  J.  Snowden  Bell. 

The  Smoke  Nuisance  and  the  Abatement  Thereof  Arthur  R.  Reynolds,  M.D. 

Obstacles  Preventing  the  Enforcement  of  City  Ordi- 
nances Prohibiting  Smoke  Jno.  C.  Schubert. 

Piece  Work  in  a  Railroad  Shop  R.  T.  Shea. 

Pooling  of  Locomotives  M.  E.  Wells. 

Patents:    What  They  Are  Not?  Paul  Synnestvedt. 

Ton  Mile  Statistics  C.  H.Quereau. 

What  Does  it  Cost  to  Run  Trains  at  High  Speed?  F.  A.  Delano. 

Purchasing  Under  Specifications  Ira  C.  Hubbell. 

Bending  Test  of  M.  C.  B.  Arch  Bar  Truck  C.  V.  Kerr. 

Improved  Methods  and  Facilities  for  Handling  Materi- 
als From,  Through  and  Between  Various  Shops 

and  Store  Houses;  and  Accounting  for  Same  John  M.  Taylor. 

Locomotive  Road  Tests — How  They  should  be  Made. .  .Prof.  L.  P.  Breckenridge. 

The  following  topical  subjects  were  discussed  : 
Closing  Slot  in  M.  C.  B.  Knuckle. 
Boiler  Feed  Waters. 

Revision  of  the  Rules  for  Loading  Long  Materials. 

Special  committees  appointed  have  reported  : 
The  Smoke  Nuisance. 
Revision  of  the  Rules  of  Interchange. 

General. 

The  issuance  of  a  bound  volume  of  the  Club  proceedings  to  each  member  not 
in  arrears  for  dues,  as  recommended  by  the  Board  of  Directors  and  approved  by 


414 


Proceedings  Western  Railway  Club 


the  Club  last  year,  has  been  deemed  a  wise  expenditure  of  the  Club  funds,  and 
with  your  authorization  the  necessary  additional  copies  of  the  monthly  proceed- 
ings have  been  printed  and  held  in  store  to  continue  the  practice  this  year. 

Regarding  the  matter  of  exchange  of  proceedings  with  other  clubs,  a  state- 
ment of  the  number  we  are  purchasing  from  and  selling  to  the  different  clubs  with 
which  arrangements  were  made  to  furnish  them  at  cost,  is  as  follows  : 

Purchasing  from .        Selling  to. 
(Monthly.)  (Monthly.) 

New  England  Railway  Club  200  copies.  168  copies. 

New  York  Railway  Club   202      "  0  " 

Central  Railway  Club   180      "  57 

Southern  &  South-Western  Railway  Club  159      "  45  " 

Northwest  Railway  Club  186      "  22 

We  have  paid  out  to  the  different  clubs  during  the  year,  for  their  proceedings, 
$866.91,  and  have  received  from  the  sale  of  our  proceedings  to  clubs,  in  exchange, 
$430.39,  resulting  in  a  balance  against  us  of  $436.52. 

During  the  month  of  April,  1900,  arrangements  were  finally  completed  with 
the  Post  Office  Department  whereby  the  proceedings  of  the  Club  have  been  en- 
tered as  second-class  matter.  Under  this  arrangement  it  is  expected  that  the  item 
of  expense  for  postage  will  be  materially  reduced. 

In  closing  this  report,  I  would  call  the  attention  of  the  members  to  the  Library. 
The  report  of  the  trustees,  as  to  its  condition,  will  be  read  to  you  today. 

I  fully  believe  the  members  do  not  appreciate  its  value,  and  would  suggest  a 
more  general  use  of  its  files,  either  by  personal  visits  or  by  correspondence  with 
the  Librarian.  Yours  truly, 

|os.  W.  Taylor,  Secretary. 
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Income. 

iSgg— 

August  14  F.  M.  Whyte.   $  765.27 

September  19  F.  M.  Whyte   719.75 

September  22  J.W.Taylor   205.05 

October  17  J.  W.  Taylor   152.00 

October  20   J.  W.  Taylor    395.25 

November  13  J.  W.  Taylor   361.70 

November  20  J.W.Taylor   96.92 

November  21  J.  W.  Taylor   :  259.50 

December  18  J.  W.  Taylor   251.45 

igoo — 

January   3  J.  W.  Taylor    350.69 

January  15  |.  W.  Taylor   86.64 

January  31  J.  W.  Taylor  [   311.26 

February  12  J.  W.  Taylor   217.42 

February  26  J.  W.   Taylor   253  12 

March   J.  W.  Taylor    178.06 

April   3                            J.  W.  Taylor   332.04 

April  16  J.  W.  Taylor   62.14 

May  14  J.W.Taylor   186.74 

$5,185.60 
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Expenditure. 


i8gg  - 


September  21 
October  18. .  . 


November  23 
December  19. 


$  124.15 
435.37 
428.52 
639.14 


igoo — 


January  16  . 
February  20 
March  23.  . . 
April  17  


364.60 
Sir. 79 
517.87 
546.68 


$3,574.12 


Income  

Expenditure 
Balance  in  hand, 


$5,185.60 
3,574.12 
,  1,611.48 


Peter-  H.  Peck,  Treasurer. 
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Chicago,  May  11,  1900. 


To  the  Officers  and  Members  of  the  Western  Railway  Chtb  : 

Gentlemen: — Your  Trustees  of  the  David  L.  Barnes'  Library  beg  to  submit 
the  Fourth  Annual  Report  of  the  condition  of  the  Library,  which  has  been  opened 
for  general  use  since  January  1,  1897,  or  three  and  a  half  years. 

The  Library  is  located  at  1750  Monadnock  Building,  and  until  the  first  of  the 
present  month  has  been  under  the  charge  of  Mrs.  H.  deK.  Woods,  who  was  ap- 
pointed Librarian  when  the  Club  took  hold  of  the  Library  in  January,  1897. 
Through  the  courtesy  of  the  Railroad  Gazette  an  arrangement  was  made  at  that 
time  whereby  a  portion  of  the  rental  of  the  Library  room  was  contributed  by  it, 
leaving  only  a  charge  of  $10.00  per  month  to  be  paid  by  the  Club.  This  arrange- 
ment ceased  on  May  1,  when  the  Railroad  Gazette  signified  its  willingness  to  con- 
tribute the  full  rental  of  the  Library  quarters,  which  was  gratefully  accepted  by 
the  Library  Trustees.  This  means  a  reduction  in  the  operating  expenses  of  the 
Library  of  $120  per  year,  or  nearly  30  per  cent. 

In  the  first  catalogue  of  the  Library,  dated  September  1,  1897,  there  appeared 
824  volumes  of  books,  pamphlets  and  engineering  files.  Up  to  the  present  time 
the  Library  has  increased  over  50  per  cent,  and  stands  today  the  most  complete 
epitome  of  railway  progress  in  this  section  of  the  country,  as  regards  matters  in 
which  the  Western  Railway  Club  members  are  most  deeply  interested.  We  have 
complete  files  of  the  principal  railway  and  engineering  journals  for  the  past  twelve 
or  fifteen  years,  and  also  complete  files  of  the  reports  of  the  Master  Car  Builders' 
and  Master  Mechanics'  associations,  and  the  various  railway  club  proceedings.  A 
large  number  of  books,  pamphlets,  etc.,  pertaining  to  railway  and  engineering 
work  has  been  presented  to  the  Library,  so  that  the  present  quarters  of  the 
Library  are  well  filled  up,  and  the  question  of  more  room  must  soon  be  con- 
sidered. In  this  connection,  we  are  pleassd  to  state  that  the  Railroad  Gazette,  in 
whose  suite^of  offices  the  Club  Library  is  located,  has  kindly  consented  to  the  re- 
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moval  of  the  Library  from  its  present  room  to  the  one  adjoining,  which  is  larger 
and  permits  of  a  better  arrangement  and  possible  expansion  of  the  Library.  Since 
the  first  of  the  year,  twenty-eight  volumes  of  the  current  railway  and  engineering 
papers  and  club  proceedings  have  been  bound  up,  completing  the  files  to  January, 
1900,  and  increasing  the  Library  to  close  unto  1,500  volumes  of  books,  pamphlets 
and  engineering  files. 

During  the  past  year  about  300  persons  have  visited  the  Library,  an  increase 
of  about  30  per  cent  over  last  year. 

The  Library  has  been  well  cared  for,  and  is  in  the  best  condition  for  active 
use,  the  arrangement  being  such  that  ready  access  can  be  obtained  to  all  data  for 
references  ;  and  much  assistance  has  been  rendered  by  the  Librarian,  Mrs.  H. 
deK.  Woods,  during  her  term  of  office,  to  the  members  of  the  Club  and  others 
who  have  made  use  of  the  facilities  offered  by  the  Library  during  its  existence. 

The  present  condition  of  the  Library — its  care,  arrangement  and  increase  in 
capacity — have  been  due,  in  a  very  large  measure,  to  the  energy  and  ability  of 
Mrs.  H.  deK.  Woods,  who  has  been  unceasing  in  her  efforts  to  develop  the 
Library,  and,  next  to  Mrs.  Woods,  to  the  generous  assistance  of  the  Railroad 
Gazette  in  providing  quarters,  in  contributing  books  and  other  matter  for  the  Li- 
brary files.  On  May  L  Mrs.  H.  deK.  Woods  resigned  as  Librarian  to  accept  a 
position  in  the  Congressional  Library  at  Washington,  and  in  accepting  her  resig- 
nation your  Trustees  testified  their  appreciation  of  her  valuable  services  in  behalf 
of  the  Library,  and  in  presenting  this  report  to  the  Club  we  beg  to  suggest  that 
such  action  be  taken  by  the  Club  as  will  express  its  appreciation  of  the  work  done 
by  Mrs.  Woods,  and  that  your  action  may  appear  on  the  Club  records. 

Further,  your  Trustees  have  expressed  to  the  Railroad  Gazette  the  sincere  ap- 
preciation of  the  Club  for  their  generous  assistance,  and  we  suggest  that  the  Club 
take  such  action  as  will  appropriately  recognize  the  courtesies  received,  and  this 
action  may  also  appear  on  the  Club  records. 

Your  Board  of  Library  Trustees  has  selected  Mr.  J.  C.  Whitiidgeas  Libra- 
rian. Mr.  Whitridge  is  well  fitted  to  care  for  the  Library  He  was  an  assistant 
to  Mr.  David  L.  Barnes  when  the  Library  was  being  built  up,  and  is  thoroughly 
familiar  with  all  the  matter  contained  therein  ;  in  addition,  he  is  a  trained  me- 
chanical engineer  of  large  acquaintance  among  the  Club  members,  and  in  his 
charge  we  expect  the  Library  to  increase  in  value  and  usefulness. 

In  conclusion,  we  wish  to  impress  upon  the  members  of  the  Western  Railway 
Club  the  importance  of  visiting  and  using  their  Library.  You  have  at  your  com- 
mand the  most  complete  records  of  railway  progress  kept  up  to  date,  and  under 
proper  encouragement  the  Library  can  be  made  a  very  strong  supplement  to  the 
valuable  work  done  by  the  Western  Railway  Club,  which  is  the  recognized  lead- 
ing institution  of  the  kind  in  this  country.  A  list  of  all  accessions  to  the  Library 
since  the  publication  of  the  catalogue  in  1807  is  herewith  attached,  and  it  is  recom- 
mended that  a  new  catalogua  be  published,  showing  the  material  in  the  Library 
u^)  to  the  present  time.  Respectfully  sub.nitted, 

F.  W.  Sar(;knt, 
Wm.  I'^oksyth, 
1'.  A.  Dklano, 

Trustees. 


ADDITIONS  TO  LIBRARY 


January  to  May,  1900. 

Mr.  J.  B.  Dickson,   Secretary  :    Proceedings   Seventeenth  Annual  Convention 

Roadmasters'  Association,  September,  1899. 
From  the  Secretary  :    Transactions  American  Society  Mechanical  Engineers,  Vol. 
XX,  1899. 

Mr.  Walter  H.  Smith,  Librarian  :  Bulletin  University  of  Wisconsin  Engineer- 
ing series.  Vol.  1,  Nos.  1-10,  complete  ;  Vol.  2,  Nos.  1-4,  inclusive. 

Engineers  Society  Western  Pennsylvania  :  Proceedings,  Vol.  XV,  Nos.  7-10,  in- 
clusive.   September-December,  1899. 

The  Railway  Age,  by  Mr.  H.  M.  Wilson,  Manager  :  Biographical  Directory  of 
Railway  Officials  of  America,  1896. 

From  the  Secretary  :  Copy  Constitution  and  List  of  Members,  Engineers  Club, 
New  York,  1899. 

S.  F.  Patterson,  Secretary  ;  Proceedings  Ninth  Annual  Convention,  Association 
Railway  Superintendents  of  Bridges  and  Buildings,  October,  1899. 

Secretary  of  State  of  Massachusetts  :  Report  of  Special  Committee  on  Relations 
between  Cities  and  Towns  and  Street  Railways,  1898. 

Mr.  C.  B.  Conger  :  Air  Brake  Catechism,  editions  of  August,  1899,  and  January, 
1900,  by  C.  B.  Conger. 

Mr.  E.  W.  Burdett  :  Argument  of  E.  W.  Burdett,  Esq.,  before  the  Massachu- 
setts Special  Committee  of  Street  Railroad  and  Municipal  Corporations,  Dec. 
3,  1897. 

Edward  A.  Moseley,  Secretary  :  Preliminary  Report  on  Income  Account  of  Rail- 
ways in  United  States,  June  HO,  1899. 

R.  W.  Pope,  Secretary  :  Transactions  American  Institution  of  Electrical  En- 
gineers, Vol.  XV,  1898.    Cloth,  pp.  812. 

U.  S.  Wind  Engine  &  Pump  Co.:  Copy  Railway  Water  Supply  Catalogue,  1900. 
(Red  morocco  ;  illustrated.) 

Baldwin  Locomotive  Works  :  Record  of  Recent  Construction,  No.  18,  and  Cir- 
culars Nos.  o  and  12-1-1,  inclusive. 

Republic  Iron  &  Steel  Co.:    Copy  1900  Catalogue. 

Brooks  Locomotive  Works  ;  Illustrated  Catalogue,  Simple  and  Compound  Loco- 
motives, 1899. 

Mr  J.  N.  Reynolds:    'The  Materials  of  Construction,"  Part  II — Iron  and  Steel; 

cloth— by  R.  H.  Thurson,  1888  edition. 
Seventeenth  Annual  Report  of  the  Ohio  Society  of  Engineers  and  Surveyors  ; 

February,  ]S9<). 

Proceedings  Annual  Meeting,  Association  of  Railway  Telegraph  Superintendents, 
June,  1898. 

Constitution  and  List  of  Charter  Members  American  Railway  Engineering  and 

Maintenance  of  Way  Association,  December,  1899. 
Mr.  E.  E.  R.  Tratman  :    Report  of  International  American  Conference  on  an 

Intercontinental  Railway  Line  ;  Government  Printing  Office,  1890. 

Annual  Report  Department  Railways  and  Canals,  Dominion  of  Canada,  1897. 
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Annual  Report  Railway  Commissioners,  New  South  Wales,  June,  1898. 
Report  General  Manager  of  Railways,  Cape  of  Good  Hope  Railway,  for  1897. 
Returns  of  Railway  Accidents  to  British  Board  of  Trade,  January-March, 
1897. 

Railway  Returns — England,  Wales  and  Scotland — 1896. 
Return  on  Continuous  Brakes — Railways  of  Great  Britain — 1897. 
Report  on  Railways  in  India,  1897-1898,  by  A.  Brereton.   Part  II. 
English  Rules  for  Working  the  Westinghouse  Brake  ;  illustrated. 
The  Vacuum  Automatic  Brake. 

Also,  thirty  miscellaneous  pamphlets  and  copies  Railroad  Club  Proceedings. 


David  L.  Barnes  Library 
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The  David  L.  Barnes  Library 
Special  Notice 

The  David  L.  Barnes  Library  of  this  Club,  at  1750  the  Monadnock,  Chicago, 
is  open  for  ths  use  of  members  and  their  friends,  and  we  hope  it  will  be  used 
freely  Ii  is  open  on  week  days  from  9  a.  m.  to  5:30  p.  m.,  except  on  Saturday, 
until  3  p.  m.  Books  must  not  be  removed  from  the  Library,  but  the  Librarian 
will  assist  visitors  in  finding  information  and  will  promptly  reply  to  letters  from 
out-of-town  members  desiring  information  from  the  Library.  Donations  of  books 
and  technical  publications  will  be  gratefully  received. 

Trustees  to  the  Library. 


List  of  duplicate  copies  of  the  Proceedings  of  the  Western  Railway  Club 
which  are  in  the  David  L.  Barnes  Library  and  are  for  sale  or  exchange  : 

1888 —  Sept.  and  Oct.  (bound  in  one). 

1889—  Oct.,  Dec. 

1890—  Feb.,  Sept.,  Oct.,  Nov.,  Dec. 

1891—  Jan.,  Mar.,  Apr.,  May,  Oct.,  Nov. 

1892—  Jan.,  Feb.,  Apr.,  May,  Sept.,  Nov.,  Dec. 

1893 —  Two  complete  volumes;  also  single  copies  of  Jan.,  Feb.,  Mar.,  May, 

Sept.,  Oct.,  Nov.,  Dec. 

1894 —  Jan.,  Mar.,  Apr.,  May,  Oct.,  and  Index  of  subjects  discussed  by  the 

Club. 

1895—  Apr.,  Sept.,  Oct.,  Nov.,  Dec. 

189C — One  complete  volume  ;  also  single  copies  of  Mar.,  May,  Sept.,  Nov., 
Dec. 

1897—  Jan.,  Apr.,  May,  Sept.,  Nov.,  Dec. 

1898—  Jan.,  Feb.,  Mar.,  Apr.,  May,  Sept.,  Oct.,  Nov.,  Dec. 

1899—  May. 

Correspondence  relating  to  the  Library  donations  of  books,  periodicals,  etc. 
for  the  files,  or  duplicates  sent  for  exchange,  should  be  addressed  to  J.  C.  Whit- 
ridge,  Librarian,  1750  Monadnock,  Chicago. 
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List  of  Back  Numbers  of  the  Western  Railway  Club 
Proceedings  on  Hand. 


1889,  September   5  copies 

1890,  September   10 

October   25 

1891,  January   24 

February   11 

March   12 

April   20 

May   26 

1892,  April   32 

September   15 

November   17 

December   10 

1893,  January   29 

February   3 

March   10 

April   7 

May   15 

September   5 

October   12 

November   32 

December    22 

1894,  January   6 

February  . .    3 

April   1 

May   4 

October    3 

1 895,  February   1 

September   26 

October   36 


1896,  January   26  copies 

P^ebruary   1 

March   98 

April   1 

May   1 

September   12 

October   4 

November   12 

December   12 

1897,  January   1 

February   1 

March   1 

April.   3 

September   1 

October    1 

November   39 

December  188 

1898,  January  133 

February  134 

March  55 

April   8 

May  181 

September  165 

October  68 

November  171 

December   71 

1899,  January   67 

February  128 

March  47 

April   32 

May   12 


Total  2,096 


Index. 
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INDEX. 

A 

Appointment  of  committee  on  the  smoke  nuisance   85 

Arch  bar  truck,  paper  on  bending  test  of  309-312 

Auditing  committee,  report  of   3 

B 

Banquet,  discontinuance  of   3-4 

Bending  test  of  M.  C.  B.  arch  bar  truck  309-312 

Benjamin,  F.  T.,  Discussion  of  paper  on 

Pooling  locomotives  159-160 

Bentley,  H,  I.,  Discussion  of  paper  on 

Pooling  locomotives   158 

Bell,  J.  Snowden,  Paper  presented, 

Locomotive  front  ends    7-38 

Bell,  J.  Snowden,  Discussions  of  paper  on 

Locomotive  front  ends  53-55 

Patents  179-180 

Breckenridge,  Prof.  L.  P. 

Paper  on  locomotive  road  tests  373-385 

Discussion  of  386,  390.  392,  397-401,  403 

Boiler  feed  waters, 

Topical  discussion  230-244 

Brown,  G.  W.,  Discussion  of  paper  on 

Closing  slot  in  M.  C.  B.  knuckle   194 

Bush,  S.  P.,  Discussion  of  report  on 

Smoke  prevention     343 

Bushnell,  R.  W.,  Discussion  on 

Locomotive  front  ends   50 

c 

Camp,  W.  M.,  Discussion  of  paper  on 

Cost  of  running  trains  at  high  speed  208-209 

Clark,  F.  H.,  Discussion  of  paper  on 

Cost  of  running  trains  at  high  speed  213-214 

Test  of  M.  C.  B.  arch  bar  truck  316-317 

Closing  slot  in  M.  C.  B.  knuckle  184-194 

Chase,  F.  A.,  Discussion  of  papers  on 

Piece  work  137-140 

Cockfield,  Jos.,  Discussion  of  papers  on 

Pooling  locomotives  , , ,  ...  ,155-150 
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Committee,  auditing,  report  of   3 

Committee  on  smoke  nuisance  : 

Appointment  of  ,   85 

Report  of  332-338 

Conger,  C.  B.,  Discussion  of  papers  on 

Pooling  locomotives  152-154 

Boiler  feed  waters  236-237-238 

Cost  of  running  trains  at  high  speed  201-205 

Crapo,  S.  T.,  Discussion  on 

The  typical  box  car  89-96,  98-99,  102 

D 

Deems,  W.  N.,  Discussion  of  papers  on 

Cost  of  running  trains  at  high  speed  214-215 

Locomotive  front  ends  40-43 

Piece  work  120-125 

Pooling  locomotives     154 

Purchasing  under  specifications    305-306 

Ton  mile  statistics  262-264 

Delano,  F.  A.,  Discussion  of  papers  on 

Boiler  feed  waters    242 

Cost  of  running  trains  at  high  speed  201-207,  227-228 

Locomotive  front  ends    47-49 

Locomotive  road  tests  395 

Piece  work  140-141 

Purchasing  under  specifications  302-303 

Smoke  nuisance  69-71 

Ton  mile  statistics  ,  268-271 

The  typical  box  car    100-101 

Discussion  of  papers  : 

Boiler  feed  waters  230-244 

Closing  slot  in  M.  C.  B.  knuckle  184-194 

Cost  of  running  trains  at  high  speed  .  .  .  205-229 

Handling  storehouse  materials  357-366 

Locomotive  front  ends  38-55 

Locomotive  road  tests    386-403 

Non-enforcement  of  city  smoke  ordinances  67-85 

E^atents  :  what  they  are  not   172-184 

Piece  work  in  a  railroad  shop  119-142 

Pooling  locomotives  149-164 

Purchasing  under  specifications  296-308 

Report  of  committee  on  smoke  prevention  338-343 

Revision  of  rules  of  interchange  322-325 

Revision  of  rules  for  loading  long  materials  276-287 

Smoke  boxes  38-55 

The  smoke  nuisance  67-85 
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Spark  arresters  38-55 

Test  of  arch  bar  truck  812-317 

Ton  mile  statistics  256-275 

The  typical  box  car  "  85-103 

E 

Edgar,  W.  H.,  Discussion  of  topical  subject  : 

Boiler  feed  waters   230-244 

Election  of  officers  407-409 

Exchange  of  proceedings  with  other  clubs  ,  4-5 

Extension  front  ends  of  locomotives  : 

Paper  on  7-38 

Discussion   .38-55 

F 

Forsyth,  Wm.,  Discussion  on 

Locomotive  front  ends  49-50 

Locomotive  road  tests   390 

Test  of  M.  C.  B.  arch  bar  truck  314-315 

Front  ends.  Locomotive. 

Paper  on  7-38 

Discussion  38-55 


Gibbs,  A.  W.,  Discussion  of  paper  on 

Ton  mile  statistics.      272 

Goss,  W.  F.  M.,  Prof.,  Discussion  of  papers  on 

Cost  of  running  trains  at  high  speed  215-216,  225-226 

Locomotive  road  tests   388,  391,  392,  393,  397,  402-403 

Graham,  J.  A.,  Discussion  of  papers  on 

Boiler  feed  waters   240 

Pooling  locomotives    158 

H 

Handling  storehouse  materials. 

Paper  on  344-357 

Discussion    357-366 

Haskell,  B.,  Discussion  of  paper  on 

Closing  slot  in  M.  C.  B.  knuckle  192-193 

Hawkins,  C.  H.,  Discussion  of  paper  on 

Purchasing  under  specifications  304-305 

Henderson,  G.  R.,  Discussion  of  papers  on 

Cost  of  running  trains  at  high  speed   210-212,  216 

Locomotive  front  ends  51-52 

Piece  work  132-134 

Pooling  locomotives    153-154,  159 

Smoke  prevention    338-342 

Ton  mile  statistics  260-261 
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Hill,  J.  W.,  Discussion  of 

Locomotive  front  ends.  44-45,  49 

Hubbell,  I.  C,  Paper  on 

Handling  storehouse  materials    357-363,  364,  365 

Purchasing  under  specifications.  293-295 

Discussion  of  292,  306-308 

Test  of  M.  C.  B.  arch  bar  truck   315 

I 

Interchange  Rules. 

Report  on  revision  322-325 

Discussion   325-331 

International  Railway  Congress. 

Proposition  to  hold  1904  meeting  in  the  United  States'   61 

Appointment  of  committee  61-62 

Report  of  committee  143-144 

J 

Judson,  H.  D.,  Discussion  of  paper  on 

Cost  of  running  trains  at  high  speed  216-217 

K 

Kerr,  Prof.  C.  V.,  Paper  on 

Test  of  M.  C.  B.  arch  bar  truck  309-312 

Discussion  of  312,  314,  317 

Locomotive  road  tests  392 

Knuckle,  M.  C.  B. 

Closing  of  slot  in,  topical  discussion  on  184-194 

L 

Library  Trustees,  report  of  415-418 

Locomotive  P>ont  Ends. 

Paper  on  7-38 

Discussion  of  38-55 

Locomotive  Road  Tests. 

Paper  on.  Prof.  L.  P.  Breckenridge  373-385 

Discussion  386-403 

Luttrell,  J.  W., Discussion  of  papers  on 

Patents  178,  184 

Closing  slot  in  M.  C.  B.  knuckle  184-188 

Cost  of  running  trains  at  high  speed  ,   212 

M 

Mackenzie,  Jno.,  Discussion  of  paper  on 

Pooling  locomotives  154,  157 

Manchester,  A.  E.,  Discussions  of  papers  on 

Boiler  feed  waters   238 


Index. 
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Cost  of  running  trains  at  high  speed  219-220 

Locomotive  front  ends  38-40 

Locomotive  road  tests  ,   394 

Marshall,  W.  H.,  Discussions  of  paper  on 

The  typical  box  car        102 

Cost  of  running  trains  at  high  speed  220-222 

McBain,  D.,  Discussion  of  paper  on 

Cost  of  running  trains  at  high  speed   .  225 

McMynn,  J.C.,  Discussions  of  paper  on 

The  smoke  nuisance  78-81 

Miller,  Robt.,  Discussions  of  paper  on 

Cost  of  running  trains  at  high  speed  207-208 

Piece  work  125-127,  142 

The  smoke  nuisance  75-76 

The  typical  box  car  98-101-102 

Morris,  W.  S.,  Discussion  of  paper  on 

Piece  work  134-135 

Murphy,  J.  P.,  Discussion  of  paper  on 

Handling  storehouse  materials.  362,  364 

o 

Obstacles  Preventing  Enforcement  of  City  Ordinances  Regarding  Smoke. 

Paper  on    66-67 

Discussion  on  67-85 

Officers  elected   409 

P 

Proceedings,  exchange  of  with  other  clubs   4-5 

Paper  discussed  : 

Locomotive  front  ends  7-38 

Papers  discussed  : 

Boiler  feed  waters  230-244 

Closing  slot  in  M.  C.  B.  knuckle   184-194 

Cost  of  running  trains  at  high  speed   201-205 

Handling  storehouse  materials  344-357 

Locomotive  road  tests    373-385 

Non-enforcement  of  city  smoke  ordinances   61-65 

Patents  :  what  they  are  not      169-172 

Piece  work  in  a  railroad  shop    109-119 

Pooling  locomotives  145-149 

Purchasing  under  specifications  293-295 

Report  of  committee  on  smoke  prevention  332-338 

Revision  of  rules  of  interchange  322-325 

Revision  of  rules  for  loading  long  materials  276-287 

Ton  mile  statistics  249-256 

The  smoke  nuisance  61-65 

The  typical  box  car  85-103 
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Patents  :  what  they  are  not,  paper  on  169-172 

Peck,  P.  H.,  Discussion  on 

Closing  slot  in  M.  C.  B.  knuckle    188 

Locomotive  front  ends  44,  49 

Rules  for  loading  long  materials   283 

Smoke  prevention  340-341 

The  smoke  nuisance  77-78 

Piece  work  in  a  railroad  shop,  paper  on  109-119 

Pooling  locomotives,  paper  on  145-149 

Prevention  of  smoke,  report  of  committee  332-338 

Purchasing  under  specifications,  paper  on  293-295 

Q 

Quayle,  R.,  Discussion  on 

The  smoke  nuisance  71-75 

Quereau,  C.  H.,  Paper  on 

Ton  mile  statistics   249-256 

Discussion  on  ■          260-271,  273-274 

R 

Reilly,  T.  S.,  Discussion  of  papers  on 

The  smoke  nuisance  •  81-82 

Pooling  locomotives     154 

Smoke  prevention    341-342 

Report  of  committee  on  meetings  of  International  Railway  Congress  143-144 

Report  on  revision  of  rules  of  interchange   .322-325 

Report  of  committee. 

On  prevention  of  smoke  332-338 

Report  of  Library  Trustees  415-418 

Report  of  Secretary  411-414 

Discussion  on  404-406 

Report  of  Treasurer  414-415 

Resignation  of  F.  M.  Whyte,  Secretary     5 

Resolution  on  ton  mile  statistics   275 

Revision  of  rules  of  interchange  : 

Report  and  discussion  on  322-331 

Recommendations  of  Club  367-368 

Reynolds,  Dr.  A.  R.,  Paper  on 

The  smoke  nuisance   6 1 -(55,  338 

Rhodes,  G.  W.,  Topical  discussion  : 

The  typical  box  car  85-89 

Rhodes,  G.  W.,  Discussion  of  papers  on  ' 

Boiler  feed  waters   241-242 

Closing  slot  in  M.  C.  B.  knuckle  190-J92 

Cost  of  running  trains  at  high  speed   .222-224,  228 

Piece  work  130-132 

Pooling  locomotives  160-161 
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Rules  for  loading  long  materials   285 

Smoke  prevention    340 

Ton  mile  statistics  264-268,  274 

Road  tests  of  locomotives. 

How  they  should  be  made,  paper  on  =  373-385 

Discussion  386-403 

Rossiter,  S.  W.,  Discussion  of  paper  on 

Handling  storehouse  materials   365 

Rules  of  interchange  : 

Report  on  revision  of  322-325 

Discussion  of ,  . .  325-331 

Rules  for  loading  long  materials  ; 

Topical  discussion  on  revision  of  276-287 

S 

Sargent,  F.  W.,  Discussion  of  paper  on 

Purchasing  under  specifications   301 

Schevers,  A.  T.,  Discussion  of  paper  on 

Closing  slot  in  M.  C.  B.  knuckle   193-194 

Schroyer,  C.  A.,  Discussion  on 

The  typical  box  car  96-98 

Schubert,  J.  C,  Paper  on 

Non-enforcement  of  city  smoke  ordinances  66-(;)7 

Discussion  of  68-69,  83-84,  338-340 

Secretary's  report   .411-414 

Shea,  R.  T.,  Paper  on 

Piece  work  109-119 

Discussion  of  119,  142-143 

Sinclair,  A.,  Discussion  of  papers  on 

Piece  work  135-136 

Locomotive  road  tests  387,  393,  401 

Slater,  F.,  Discussion  of 

Locomotive  front  ends   46-47 

Slaughter,  J.  F.,  Discussion  of  paper  on 

Handling  storehouse  materials  .   363,  364,  366 

Smart,  R.  A.,  Prof.,  Discussion  on 

The  smoke  nuisance   76-77 

Smith,  R.  D.,  Discussion  of  paper  on 

Closing  slot  in  M.  C.  B.  knuckle   189 

Rules  for  loading  long  materials  285,  286,  287 

Smith,  W.  A.,  Discussion  of  paper  on 

Test  of  arch  bar  truck .   315 

Smoke  prevention  . 

Report  of  committee  332-338 

Smoke  boxes  : 

Paper  on  7-38 

Discussion  ,  , ,  . ,  ,  38-55 
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Soule,  R.  H.,  Discussion  of  paper  on 

Purchasing  under  specifications  298-300 

Spark  arresters  : 

Paper  on  7-38 

Discussion  38-55 

Specifications,  purchasing  under  : 

Paper  on. .  .  293-295 

Discussion  ,  296-302 

Stark,  F.  H.,  Discussion  of  paper  on 

Revision  of  rules  for  loading  long  materials  276-283 

Purchasing  under  specifications  300-301 

Test  of  arch  bar  truck   314 

Storehouse  materials,  handling  of. 

Paper  on  „  344-357 

Discussion   357-366 

Street,  C.  F.,  Discussion  of  paper  on 

Patents   181 

Closing  slot  in  M.  C.  B.  knuckle   188 

Sullivan,  C.  L.,  Discussion  of  paper  on 

Patents  176-177,  184 

Closing  slot  in  M.  C.  B.  knuckle  186-187 

Synnestvedt,  P.,  Paper  on 

Patents   169-172 
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Cleveland  Twist  Drill  Co.  Experience 


STAYBOLT  TAPS,  REAWERS,  TWIST  DRILLS 
Correspondence  Solicited  CLEVELAND^  OHIO 


OFFICIAL  PROCEEDINGS 

Western  Railway  Club 

Organized  April,  1884  Incorporated  March,  1897 


Vol.  12 


May,  1900 


No.  9 


Discussion : 


Paper : 


LOCOMOTIVE  ROAD  TESTS.    HOW  SHOULD 
THEY  BE  MADE 

Prof.  L.  P.  Breckenridge 

Election  of  Officers 


Next  Meeting,  September  i8,  1900 


Magnus  Metal  Co. 


SUCCESSOR  TO 


BRADY  METAL  CO  New  York 

BUFFALO  BRASS  CO  Buffalo 

H.  H.  HEWITT.  PRESIDENT 

71  Broadway,  NEW  YORK  834  Ellicott  Square,  BUFFALO 
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CLEVELAND   CITY   FORGE  AND   IRON  CO.,  CLEVELAND,©. 


THE  BUTLER  DRAWBAR  ATTACHMENT  GO. 

CLEVELAND,  OHIO 

200,000  Sets  now  in  use  on  Leading  Railroads  of  fite  Country 

Endorsed  by  Railway  Mechanical  Departments 
as  the  BEST  YOKE  DEVICE  on  the  Market 

AN  ABSOLUTE  SPRING  PROTECTOR 


Rolled  Steel  Brake  Beams 


FOR  ALL  CLASSES  OF  EQUIPMENT 

No  Failures— 300,000  in  Service  on  140  Roads— Standard  on  Many 

Specify  "STERLINGWORTH"  and  Get  the  Best 
HOME  LIFE  BUILDING  General  Offices  and  Works  W.  W.  BUTLER,  Western  Mgr. 

256  Broadway,  New  York  EASTON,  PA.  Great  Northern  BIdg.,  Chicago 


H.  S.  BURKHARDT,  President 


E  B.  LEIGH,  Vice-Pres.  and  Gen.  Mgr. 


Chicago  Railway  Equipment  Company 


LESSEE 


B  RAKt  B^A/W  C  O 


Steel 


Standard  on  Majority  of  Trunk  Lines  and  Leading  Roads 

NEARLY  1,500,000  NOW  IN  USE 

AUTOMATIC  FRICTIONLESS  SIDE  BEARINGS 


Saves  Wheels  and  Rails 

Reduces  Cost  of  Transportation 
Prevents  Derailments.  &c. 

Improves  the  Ridinq  of  Cars 


Merit  Proven  in  Service 
In  Use  on  70  Railroads 

Prices  and  full  Information  on 
Application. 

SEND  FOR  CATALOGUE 


General  Office  and  Works:  40th  and  Princeton  Ave.  (Hopkins  Street),  CHICAGO,  ILL. 
City  Office:  Suite  701-2  Great  Northern  Bldg.    N.  Y.  Office,  Room  21 ,  2d  Floor,  100  Broadway 


CaiKuli:.!!  I'  lictory,  F.  K.  CAM  K,  Ai,'t.,  Montreal,  ()i 


Southern  Ai;ent,  1'..  V.  IMLSON,  Richmond.  Va. 


TAYLOR  Best  Y.rkshir.  STAYBOLT  IRON 

Used  by  Leading  Railroads 

R.  Mushet's  Special  and  Titanic  Steels 

Sole  Representatives  in  the  United  States 

B.  M.  JONES  &  COMPANY 

BOSTON,  8i  Milk  Street  NEW  YORK,  143  Liberty  Street 

GRATON  &  KNIGHT  MFG.GO. 

171  SO.  CANAL  ST.,  CHICAGO,  ILL. 


General  Office,  Tannery  and  Factory 
WORCESTER 
MASS. 

Branches  at  Atlanta.  Ga.,  36-38  West 
Alabama  St.;  New  York,  N.  F.,  112 
Liberty  St.;  Philadelphia,  Pa.,  132  N. 
Third  St.;  Portland,  Ore.,  51  First  St. 


tanners  and  manufacturers  of 
oak:=taivivbd 

Leather  Belting 


Our  Heart  Brand  Belting  is  especially  adapted  for  car  shop  service 


Labor  Saving  Machine  Tools  for  Railroad  Shops 
Turntables  for  Locomotives 
The  1887  Improved  Locomotive  Injector 
Shafts,  Pulleys,  Couplings,  Hangers,  etc. 


Patented  in 
United  States 
and 

Foreign  Countries. 


Continuous  Rail  Joint  Go.  ot  America 

908-911  LAWYERS  BLDG. 
NEWARK,  N.J. 


Fewest  Parts,  Strongest  and  Safest, 
Best  Economical  Results, 
Provides  for  the  Increased 
Tonnage  of  locomotives  and 
cars. 

MILLIONS  IN  USE  ON 
123  RAILROADS. 


GRIFFIN  WHEEL  GO. 

CHILLED  IRON 

CAR  AND  ENGINE  WHEELS 

CHICAGO         DETROIT  DENVER 
ST.  PAUL  TACOMA 


The  B.  P.  S.  PAINTS  for  Freight  Gars 

are  Superior  to  all  others. 

TheB.P.S."Nobrac"Paint 

is  the  best  preservative  for  Iron  and 
Steel  parts  in  Car  Construction, 
Bridges,  Etc.  It  Prevents  Corrosion. 

THE  PlUERSOII-SMiaEIIT  CO.,  Cleveland,  Ohio 


LATROBE  STEEL  COMPANY 

Manufacturers  of 

Locomotive  and  Car  Wheel  Tires 

and  Weldless  Steel  Flanges  for  High 
Pressure  Steam,  Wafer  and  Gas  Lines 

Main  Office,  1200  Girard  Bldg.,  Branch  Office,  1506  Bowling 

Philadelphia  WORKS     Green  Offices,  1 1  Broadway 

LATROBE,  PENN.      New  York 


The  Tower  Coupler 

Freight,  Passenger  and  Locomotive 

ihalleable  iron  castings  for  railroad  use 
The  National  Malleable  Castings  Co. 

CLEVELAND         CHICAGO     *    INDIANAPOLIS  TOLEDO 


W.  F.  Hall  Printing  Company,  ( 


AD  VEM  TISEMENTS 


The 

"Little  Giant" 
Buckeye 
Coupler 


BUCKEYE 

MALLEABLE  IRON  AND 
COUPLER  CO. 

Columbus,  Ohio. 


ESTABLISHED  1825 


UNITED  STATES  IRON 

BROWN  &  CO.,  INCORPORATED, 

PITTSBURGH,  PA. 

For  Staybolts,  Piston  Rods,  Driving  Axles  and  other  special  purposes 
BROOKS  LOCOMOTIVE  WORKS  Dunkirk,  N.  Y. 


Builders  of 

Simple 

and 

Compound 

Locomotives 

Annual 

Capacity 

400 


The  Murphy 
A=B=C  System  of  Railway  Painting 


SEND  FOR  PAMPHLET 


Murphy  Varnish  Company 

NEWARK  BOSTON  CLEVELAND  ST.  LOUIS  CHICAGO 


400,000  BOXES  ON  100  RAILROADS 


THE  ARROWS  SHOW  HOW  THE  LID  KEEPS 

THE  DUST  OUT  AND  THE  OIL  IN 


No.lOO;  BROADWAY 
□□NEW  YORK 


WESTERN  RAILWAY  CLUB 
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National  Tube  Company 

CHARCOAL  HAMMERED  IRON 

Locomotive  Boiler  Tubes 

THE  LARGEST  MANUFACTURERS  OF  SPECIAL  MILD  STEEL 
AND  STRICTLY  WROUGHT  IRON  TUBULAR  GOODS  IN  THE 
WORLD.  FROM  ORE  TO  FINISHED  PRODUCT.  Sizes  H  to  30  In. 

New  York   Chicago   Boston   Pittsburgh   St.  Louis 


Machine  Tools 

Are  YOU  interested 
•  .-.in  this  subject?.... 


OUR  MACHINES  ARE  BUILT 
..for  the  purpose  of.. 

SAVING  LABOR 

 and-  

THEY  ATTAIN  THE  END  FOR 
WHICH  THEY  WERE 
DESIGNED. 

Correspondence  Solicited. 
Write  for  Catalogue. 


18-inch  Slotting  Machine 


Tlie  Nlles  Tool  Works  Go. 

Main  Office  and  Works 
HAMILTON.  OHIO 


Branches 
New  York,  Philadelphia,  Boston 
Pittsburg-h,  Chicago 


VI 
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THE  CELEBRATED 


ASHCROFT  LOCOMOTIVE 
GAUGE 

WITH  AUXILIARY  SPRING 


SOLE  MANUFACTURERS 

THE  ASHCROFT  MFG.  CO. 

85-87-89  LIBERTY  STREET  NEW  YORK 


THE  HAYDEN  &  DERBY  MFC.  CO. 

==MANUFACTUREE3  OF 


ramPtUIffl  JDUBLE  TUBE  IMMimVE 

INJECTORS 

FOR  THE  SEVEREST  OF  CONDITIONS. 

HIGH  GRjyiE.  RELIABLE.  BURABLE. 

THB  MOSr  PERFECT  INJECTOR  ever  nsed  on  a  Locomotive. 


Office  and  Salesroom :  HI  &  113  Liberty  SL,  New  York. 

424  Telephone  Buildisg,  (    GO  South  Canal.  St. 

PITTSBURGH,  PA.  |  CHICAGO,  ILL. 


RICHMOND  LOCOMOTIVE  AND  MACHINE  WORKS 

RICHMOND,  VA. 

Builders  of 


LOCOMOTIVES 


For  evei-y  class  of  service. 


Single  Expansion  and  Compound. 


A  D  VERT  IS  E  ME  NTS 


The  Trojan  Car  Coupler  Co. 

TROY,  N.  Y. 

New  York  Office,  36  Wall  Street.    Chicago  Office,  1030  Monadnock  Building. 
Works-Troy,  N.  Y. ;  East  St.  Louis,  111. ;  Smith's  Falls,  Ontario,  Canada. 

M.  C.  B.  TYPE 

The  knuckle  may  be  thrown  open  for  coupling  by  the  hand  rod  at  the  side  of  the  car 
rendering  it  unnecessary  for  trainmen  to  go  between  the  cars  to  open  the  knuckle. 


Superior  Graphite  Paint 


For 

Bridges, 


Warranted  not  affected  by  heat,  cold, 

salt  brine,  acid  fumes,  smoke  or  chemicals. 

Detroit  Graphite  Mfg.  Co.  Detroit,  Micb. 


Roofs,  Structural  Iron  and  All 
Exposed  Metal 
or  Wood  Surfaces. 


OFFICES 

25  West  33d  St. 

NEW  YORK 
1 120  The  Rookery 

CHICAGO 
319  Commercial  Bldg 
ST.  LOUIS 


WORKS 

Steam  Forge 

DEPEW,  N.Y. 


GOULD 

COUPLER  "'"'^^D'iiiw"N 
CO. 


Cast  Steel 

ANDERSON,  IND 


M  m" 


OOULD  IRON   DRAFT  BEANIS 


VIII 
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The  ^hapman 

Jack  Patented 

ALWAYS 

LUBRICATED  AND  READY  FOR  USE 

THE  CHAPMAN  JACK  CO. 

CLEVELAND,  OHIO 


I  85,000  miles  of  track  | 

Represent 

W  <^he 
4^  railway 

t         """'""o^f  Companv  ^ 

A  'WV-rxxxj^M^ixjr      22  Vesey  street,  New  York 

Dearborn  and  Kinzie  Streets,  Chicago 

t 


Chicago  Varnish 
Company 


Pearl  and  High  Streets,  Boston 


@>@  Steel  Tires 

on 

Locomotive  Driving  Wheels  and  on  Steel=Tired  Wheels 

give  the  best  results 

for  every  variety  of  service. 

Thomas  Prosser  &  Son 

15  Gold  Street  New  York 

Old  Colony  Building  Chicago 


LATEST— CHEAPEST— BEST 

Q  &  C  Automatic  Feed  Shop  Saw 

Possesses  great  advantages  over  all  old  style  machines. 
Send  for  full  description. 

Q  &  C  COMPANY,  705  Western  Union  BIdg.,  Chicago,  III. 


AD  VERTI8EMENTS 


IX 


PEERLESS  RUBBER  MFG.  CO 

Manufacturers  of  Fine  Mechanical  Rubber  Goods  for  Railroad  Equipment 


16  Warren  Street,  New  York 


Pintsch  Light 


In  use  on  95,000  cars,  3,200  locomotives,  and 
900  buoys  in  Europe  and  America.  The  test 
of  experience  has  proven  it  pre-eminent  in 
efficiency,  reUability  and  economy. 


BRANCH  OFFICES: 

CliicaKo: 

1017  Monadnock  Building. 

St.  Louis: 

1015  Union  Trust  Building. 


Steam  Heat 


Jacket  Systems  of  Hot  Water  Circulation, 
Direct  Steam,  and  Direct  Regulating  Sys- 
tems.  , 

Safety  Straight  Port  Couplers. 


In  use  on  94  railroads  in  the  United  States,  and 
adopted  as  the  standard  system  by  the 
Great  Sleeping  Car  Company 


Safety  Car  Heating  &  Lighting  Co. 

Principal  Office,  i6o  Broadway, 

NEW  YORK  CITY. 


//'  you  are  interested  in  the  subject  of  Economical 
and  Perfect  Cylinder  Lubrication,  ask  railway  people 
about  SIBLEY S  PERFECTION  VALVE  OIL, 

If  you  are  looking  for  an  Absolutely  Safe  and 
Effective  Signal  Oil,  ask  them  about .  .  .  SIBLEY  S 
PERFECTIO}^  SIGNAL  OIL. 

SIGNAL  OIL  COMPANY, 
J.  c.  SIBLEY,  President.  Franklin,  Pa. 


Fairbanks-Morse  Gasoline  Engines 

THE  MOST  ECONOMICAL  AND  SATISFACTORY  FOR 

Water  Stations,  Electric  Lighting,  Compressing  Air,  and  General  Power  Purposes 

RELIABLE  RAILWAY  SUPPLIES 


Hand  and  Push  Cars 
Motor  Cars 
Water  Columns 
Tanks  and  Fixtures 
Steam  Pumps  and  Boilers 


FAIRBANKS,  MORSE  &  CO. 

CHICAGO 


CLEVELAND 
CINCINNATI 
INDIANAPOLIS 
LOUISVILLE 


ST.  LOUIS  KANSAS  CITY 

ST.  PAUL  SAN  FRANCISCO 

OMAHA  LOS  ANGELES 

DENVER  PORTLAND,  ORE. 
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A  D  VER  TISEMENTS 


THE 

NEW  YORK 
AIR 

BRAKE 


APPLIED  TO  THOUSANDS 
OF  CARS  AND  ENGINES 


ON  THE  FOREMOST 
RAILWAYS  OF  THE  WORLD 


The  New  York  Air  Brake  Go. 

66  BROADWAY,  NEW  YORK 
FISHER  BUILDING.  CHICAGO 


THE  STEEL  TIRED  WHEEL  COMPANY 

MANUFACTURERS  OF  ALL  KINDS  OF 

Steel  Tired  Wheels 

FOR  RAILROAD  SERVICE 


CORRESPONDENCE 
SOLICITED 


GENERAL  OFFICE 

Empire  BIdg.,  71  Broadway,  New  York  City 


ADVERTIt<EMENTS 
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\  The  Sherwin-Williams  $ 

standard  Paint  J 

PERFECT  METHOD  No.  5,  ? 

Is  exactly  suited  for  use  on  METAL  SURFACES.  * 

Protects  the  metal  perfectly,  arrests  rust,  easily  applied. 

A  postal  will                                                                     ^  * 

bring  booklet.                   W  THE  SHERWIN-WILUAMS  CO.  * 

PAINT  AND  COLOR  MAKERS.  J 

Cleveland,  Chicago,  New  York,  Montreal.  Boston.  ^ 


The  Adams  &  Westlake  Co. 

CHICAGO  :  Main  Office  and  Works,  Ontario,  Ohio,  Franklin  and  Orleans  Sts. 

PHILADELPHIA:  Eastern  Office  and  Works;  No.  2042  to 2052  N.  Tenth  St. 
NEW  YORK  :  Office,  26  Cortlandt  St. 

Electroliers,  Car  Lamps,  Lanterns,  Signal  Lamps,  Headlights,  Car 
Trimmings,  Switch  Locks,  Automatic  Curtains,  Etc. 


SUPEPIOR  HYDRAULIC 
TOOLS  FOR  RAILROADS 


Jacksi  Presses^  Punches 
Rail  Benders^  Etc.^  Etc. 


WATSON  -  STILLMAN  CO, 


Home  Office  and  Works 
204-210  E.  43rd  St,,  New  York  City 


453  The  Rookery 

Chicago,  III 
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The  Ohio  Locomotive  Injector 

Economical  in  Application. 

Interchangeable  with  the  principal  Injectors  in  use, 
incurring  no  expense  in  attaching  it. 

THE  OHIO  INJECTOR  COMPANY, 

Frank  W.  Furry,  General  Manager, 
Works:  Wadsworth,  Ohio.  1302  Monadnock  Block,  Chicago. 


One  way  of  being  sure  of  satisfaction  in  all  sorts  of 
paint  things — paint  for  cars,  coaches,  buildings,  bridges  ; 
brushes ;  railway  varnishes  — is  to  see  that  the  name 
Devoe  is  on  them:  an  unvarying  sign  of  good  quality. 

Devoe  &  Raynolds  Company, 
Chicago. 


ROGERS  LOCOMOTIVE  COMPANY 

PATERSON,  N.  J. 

Address  PATERSON,  N.  J.,  or  44  Exchange  Place,  N.  Y. 


Ruiiders  of  LOCOMOTIVE  ENGINES 

....OF  EVERY  DESCRIPTION.... 


R.  S.  HUGHKS.  Presideut. 

G.  Iv  HANNAH,  Treasurer. 


().  H.  LONGBOTTOM,  Secretary. 
rEUBKN  WEIvLS,  Superiutendent 


AD  VERTISEMENTS 
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Locomotive  Lagging 


Asbesto=Sponge  Felted. 
Asbestos  Fire- Felt. 


IN  BLOCKS,  SHEETS  AND  SECTIONS. 
HIGHEST  EFFICIENCY,  MOST  DURABLE,  MOST  EASILY  APPLIED. 

Steam  Pipe  and  Boiler  Coverings,  Vulcabeston  Moulded  Rings  for  Air  Brake  Pumps 
Asbestos  Steam  Packings,  Asbestos  Roofing,  Roof  and  Railway  Paints. 

MANVILLE  COVERING  CO. 

MILWAUKEE,  WIS.  ^tsiatn  Representatives  for 

CHICAGO— 173  Randolph  Street  H.  W.  JohnS  Mfg.  Co. 


The  Diamond  S 


Friction 


Brake  Shoe 


Durability  Strength  ^ 

Uniformity  Economy  ^ 


Th( 


American  Brake  Shoe  Co.  3 


THE  SARGENT  CO. 


^  CHICAGO,  ILL. 

P  PARKER  &  TOPPING 

|r  ST.  PAUL,  MINN. 


RAMAPO  IRON  WORKS 

HILLBURN,  N.  Y. 
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ADVERTISEMENTS 


Standard  Steel 

^  ....WORKS.... 

1103  HARRISON  BUILDING 
PHILADELPHIA 


STEEL  TIRES 


....for.. 


Locomotive  Driving  Wtiaels 


Steel  Tired  Wheels 

— — ■  with  —  

WROUGHT  IRON  CENTERS 

Plate  or  Spoke 

Western  Offices 


1217  IVIonadnock  Block 
CHICAGO,  ILL, 


SECTION    OF    PLATE  WHEEL. 


C.  A.  THOIVIPSON 
ST.  LOUIS 


Ashton  Mufflers,  Pop  Valves  and 
Steam  Gages 

MERITS  AND  REPUTATION 
UNEQUALLED 

Our  Muffler  is  the  only  one  with  outside  top  regu- 
lation for  the  pop.    Always  available. 

THE  ASHTON  VALVE  COMPANY  BOSTON,  lYIASS. 


The 


c9 


lOI-F 


Pittsburg,  Pa, 


ADVEHTISEMENT< 
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Revere  Rubber  Co. 


Boston      New  York  Chicago 


Valentine  &  Company 

Manufacturers  of 

VARNISHES  AND  COLORS 

New  York — Chicago — Boston — Paris 


GOLD  CAR  HEATING  CO. 

New  York  and  Chicago 

Nearly  10,000  Cars  and  Locomotives  equipped  with  our  Sys- 
tems of  Steam  Heat.  The  Gold  Straight  Port  Coupler  is 
the  only  one  extant  having  an  Adjustable  Brass-Faced  Seat 

668  The  Rookery,  Chicago.    No.  6  Bridge  Stores,  New  York 

Catalogues  and  Circulars  willingly  furnished  on  application 


CRmhriSI  StRRl  LocomomeAxles. 
Umiimm  UIUUI  crank  Pins.  Piston  Rods. 

^^I^^^^^^^^^ZZZIZ^ZZ^^^^IZZI         Toughened  by  Coffin's  Patented  Process. 
CAR  AND  LOCOMOTIVE  STEELS 

CAMBRIA  STEEL  cTlPhiladelphia,  Pa. 

ST.  liOUIS  OFFICE  CHICAGO  OFFICE  NEW  YORK  OFFICE 

716  N.  Second  St.  209  Western  Union  Bldg-.  71  Broadway 
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A  D  VERTIiSEMENTtS 


GALENA  S.We  OILS 

are  the  Standard  Railway  Lubri- 
cants of  the  world.    They  are  more 

ECONOMICAL   AND  EFFECTIVE 

than  any  other  Railway  Lubricating  Oils  to  be  had  anywhere. 


If  you  are  not  familiar  with  these  facts,  and  are  at  all  interested, 
please  inquire  of  railway  people.    For  further  particulars,  write  the 

GALENA  OIL  COMPANY,  .  .  .  Franklin,  Pa. 

CHARLES  MILLER.  President 


Consolidated  Car  Heating  Company 

ALBANY,  N.  Y. 

STANDARD  SEWALL  STEAM  COUPLER 

Direct  Steam  and  Hot  Water  Heating  Systems  for  Railway  Cars 
Electric  Heaters  for  Street  Cars 

JAMES  F.  McELROY  RICHMOND  P.  SCALES,  General  Agent 

Consulting  Engineer  513  Western  Union  Bldg.,  Chicago, -111. 

SEND  FOR  CATALOGUE 


A  D  VER  TI SEMEN  TH 
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LAPPIN  BRAKE  SHOESa 

For  Locomotives  and  Cars 

A'solid  casting  having  alternate  soft  and  chilled  sections.    Will  outwear  from  four 
to  six  common  shoes.    Shows  highest  per  cent  of  braking  power 
without  skidding  wheels  or  cutting  tires.   Sets  for 
testing  furnished  without  charge 

LAPPIN  BRAKE  SHOE  CO. 

Western  Offices,  Western  Union  Building,  Chicago  General  Office,  39  and  41  Cortlandt  Street,  New  York 

Works  Blootnfield,  Essex  County,  New  Jersey 
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Crosby  Steam  Gage  and  Valve 

L.  O  m  n  ^  n  V  standard  Locomotive  Specialties 
^vrilll^Ull  J  jyigjjg  g  pg^|gj.j  Equipment 

Crosby  Locomotive  Pop  Safety  Valves,  Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
Original  Single  Bell  Chime  Whistles, 
Johnstone  Blow-Off  Valves. 

Crosby  Steam  Engine  Indicator,  with  Sargent's  Electrical 
Attachment  for  taking  any  number  of  diagrams 
simultaneously. 

Main  Office  and  Works.... BOSTON,  MASS. 

Stores — Boston.  New  York,  Chicago,  and  London,  Eng. 
Send  for  Catalogue  and  Prices. 


As  a  nerve  tonic  is  to  man,  so  is 

The  Standard  Steel  Platform 

to  the  car — it  gives  strength  and  prevents 
collapse. 

Standard  Coupler  Co...26  Cortlandt  Street*  New  York 


A  D  VER  TI  SEME  NTS 
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Chas.  J.  S.  Miller,  Pres't.  Frank  H.  Johnson,  Sec'y  and  Treas. 

R.J.  Evans,  Gen'l, Manager. 

FRANKLIN  MFG.  CO 

FRANKLIN,  PA. 


Perfection  Journal  Box  Packing 
Monarch  Asbestos  Boiler  Laggings  ::  Monarch  Asbestos  Pipe 
Coverings  for  Train  Pipe  ::  Asbestos  Boards,  Papers,  Packings, 
Linings,  Cements,  Etc.  ::  Hair  Felts 


REPRESENTED  BY 


GEO.  W.  GUSHING,  M.  E.,  308  Western  Union  Building,  Chicago,  III. 


XX  ADVEBTIJSEMEXT.S 


BALDWIN  LOCOMOTIVE  WORKS. 

ANNUAL  CAPACITY  1,000. 


L-OCOTV^OTIiZE  ENGINES 

Adapted  to  every  variety  of  service,  and  built  accurately  to  standard  gauge  and  tem- 
plates.   Like  parts  of  different  engines  of  the  same  class  perfectly  interchangeable. 

COMPOUND  LOCOMOTIVES.  Broad  and  Narrow  Gauge  Locomotives;  Mine  Locomotives 
by  steam  or  compressed  air;  Plantation  Locomotives,  Noiseless  Motors  for  Street  Rys.,  etc. 

BURNHAM,  WILLIAMS  &  CO,  Proprietors,  Philadelphia,  Pa. 


•I*  1  ne  ^ 

I  Janney  Coupler  t 

%  FOR  % 

^  FREIGHT  CARS,  PASSENGER  CARS  ^ 

AND  LOCOMOTIVES  ^ 

MADE  ONLY  BY 

%  The  McConway  8z:  Torley  Co.  ^ 

^  PITTSBURGH,  PA.  ^ 


A  D  VER  TISEMENTS 
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Cbe  Mm  States  Car-l»ODin$  Dcuice  Co. 

Office,  27  Lorinc  Street.  Lowell,  Mass. 


Dear  Sir  :  —  We  take  pleasure  in  placing  before  you  cuts  and  description  of  our  new  device  for  moving  cars 
by  hand.  This  device  is  the  invention  of  George  F.  Pearson,  who  invented  the  Pearson  Car-Replacing  Jack  (now  in 
use  on  many  roads  of  this  and  foreign  countries),  and  it  is  through  his  experience  in  moving  cars  that  we  are  now 
able  to  place  on  the  market  a  device  which  overcomes  the  obstacles  found  in  using  the  ordinary  pinch-bar  and  many 
of  the  other  articles  made  for  the  purpose.  In  the  above  cuts  the  one  numbered  No.  i  represents  the  device  placed 
on  the  rail  back  of  the  wheel,  ready  to  operate.  No.  2  shows  it  after  the  lever  has  been  pressed  down  ;  also  shows 
the  friction  bearing  against  the  wheel  (it  being  somewhat  similar  to  the  brake  shoe),  there  being  over  eight  square 
inches  of  surface  bearing,— for  friction  on  the  tread  of  the  wheel  instead  of  the  sharp  edge  of  a  bar,  which  plate  gives 
us  more  force  and  its  bearing  on  the  wheel  moves  it  much  easier,— with  socket  bearing  where  connected  with  lever. 
It  also  shows  an  automatic  trig,  which  runs  four  inches  ahead  of  the  device  on  grades  to  hold  every  sixteenth  of  an 
inch,  not  allowing  the  car  to  move  back  when  one  is  getting  ready  for  another  push,  as  it  immediately  trigs  itself.  This 
trig  is  operated  by  enclosed  spring  in  hollow  spindle,  center  of  the  pusher,  and  is  for  use  on  grades,  and  works  for- 
ward as  you  move  the  wheel,  but  the  device  works  without  the  trig  being  used  on  level  road.  No.  3  shows  view  of 
rear  of  pusher,  showing  points  resting  on  top  of  rail  and  the  bearings  on  side  ;  construction  of  such  is  that  when  the 
weight  is  put  onto  it  in  pushing  it  grabs  the  rails,  as  shown  in  No.  4  drawing,  thereby  holding  firm  on  the  rails.  No.  5 
*hows  view  of  the  bottom  hinged,  and  outline  of  hollow  spindle  for  fastening  together,  and  enclosing  spring  for  trig. 

Thinking  we  have  this  explanation  of  it  so  plain  that  you  will  immediately  see  the  principle  involved,  we  will 
close  by  saying  that  we  have  just  incorporated  this  Company  and  by  September  ist  will  be  prepared  to  furnish  you 
devices  at  a  price  but  very  little  above  what  the'  ordinary  crow  or  pinch  bar  costs,  as  we  shall  make  it  a  point  to 
handle  the  device  at  small  profit,  thinking  by  so  doing  roads  and  individual  industries  will  recognize  its  worth,  and  in 
the  end  all  be  better  paid  and  satisfied 

Hoping  to  hear  from  you  if  you  have  use  lor  an  article  of  this  kind,  we  remain. 

Respectfully, 

U.  S..  CAR-MOVING  DEVICE  CO.. 

GEO.  F.  PEARSON.  Scc'y  tod  Muuga. 
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Keasbey  &  Mattison 

COMPANY'S 

Sectional  MAGNESIA  LAGGING 

IT  IS  THE  BEST 
BECAUSE  IT  IS  ALWAYS  FIRST 

FIRST 

AS  A  NON-HEAT  CONDUCTOR 

FIRST 

IN  ITS  STRUCTURAL  STRENGTH 

ALLOWING  IT  TO  BE  REMOVED  AND  REAPPLIED  WITHOUT  BREAKAGE 

FIRST 

IN  INDESTRUCTIBILITY 


Magnesia  Lagging  will  outlast  any  boiler,  or  any  dozen  boilers.  Can 
be  removed  from  old  boilers  and  applied  to  new  ones. 
With  care  it  lasts  forever. 


SEND  YOUR  BLUE  PRINTS  TO  THE 

Keasbey  &  Mattison 

COMPANY  / 

AMBLER  PENNA. 


